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INTRODUCTION. 


The agricultural development of the district known as the Pan- 
handle of Texas is an interesting study. It is the story of four 


_successive stages—tree range, fenced range, attempts at grain farm- 


ing, and finally mixed farming. In this last stage stock raising is 
again the basis, and the chief crops are those that furnish feed. 
Chief of all such crops are the sorghums, especially the grain- 
producing varieties. 

The whole history of the grain sorghums has been a history of 
their ecology. Any experimental study of these crops must be a 
study of their response to environing conditions. The southern half 
of the Great Plains area, which properly may be called the grain- 
sorghum belt, is a section where crop production is governed almost 
entirely by the quantity and distribution of the annual precipitation. 

The sorghums are able to produce under conditions of less moisture 
and its more uneven distribution than are other crops; hence their 
extensive use. An understanding of how the different groups and 
varieties respond to the varying seasonal conditions is necessary to 


_a further increase in their usefulness. To show this response, it is 


necessary to present climatic data much more completely than is 
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usual in bulletins of this kind; hence the large space allotted to such 
data and their discussion in the present bulletin. It accounts also 
for the inclusion in the tables of more agronomic data than often is 
given in a presentation of the results of varietal experiments. 

The Office of Cereal Investigations began its experiments with 
these crops in the Panhandle in 1904. These experiments were 
conducted for three years at Channing, Tex., on the X I T Ranch. 
In 1906, work was begun at Amarillo, Tex., where it is still in progress. 
Plat experiments were first developed on a large scale in 1908. This 
bulletin presents the results obtained in the 9-year period from 1908 
to 1916, inclusive. 

The experimental data include only the results of varietal experi- 
ments. A report of the experiments on spacing or rate of seeding 
and on date of seeding will be reserved for later publication. Among 
the agronomic data shown are the row space per plant and per stalk, 


the duration of the various stages of the growing period, the pro- 


duction of suckers, the percentage of erect heads in the milos, the 
height of the plants, and the yield in bushels per acre. For certain 
varieties and in certain years there are shown also the percentages, 
by weight, of heads in the total crop and of seed in the total crop and 
in the heads. | 

The data obtained have been used as a basis for the statements 
made in numerous popular and scientific publications, in which, 
however, none of the detailed plat data were published. A brief 
summary of the experimental results was given by Ross and Leidigh 


in the bulletin cited. 
THE PANHANDLE. 


LOCATION. 


The Panhandle strictly is that part of northwestern Texas which 


extends northward from the main body of the State. In common 


practice, however, this term is applied to a much larger portion of 


iBall, C. R. Three much-misrepresented sorghums. U.S. Dept. Agr., Bur. Plant Indus. Cir. 50, 14 p., 
2 fig. 1910. 2 

Better grain-sorghum crops. U.S. Dept. Agr., Farmers’ Bul. 448, 36 p., 13 fig. 1911. 

The importance and improvement of the grain sorghums. U.S. Dept. Agr., Bur. Plant Indus, 

Bul. 203, 45 p., 13 fig. 1911. 

The kaoliangs: A new group of grain sorghums. U.S. Dept. Agr., Bur. Plant Indus. Bul. 253, 

64 p., 15 fig., 1 pl. 1913. 

The grain sorghums: Immigrant crops that have made good. U.S. Dept. Agr. Yearbook fo; 

1913, p. 221-238, fig. 5-12, pl. 29-35. 1914. 

and Leidigh, A. H. Milo asadry-land grain crop. U.S. Dept. Agr., Farmers’ Bul. 322, 23 p., 9 fig. 

1908. 


Ross, J. F. Cereal crops in the Panhandle of Texas. U.S. Dept. Agr., Farmers’ Bul. 738, 16 p., 5 fig. 
1916. ° 


and Leidigh, A. H. Cereal experiments in the Texas Panhandle. U.S. Dept. Agr., Bur. Plant 
Indus. Bul. 283, 79 p., 13 fig. 1913. 

Rothgeb, B. E. Shallu, or ‘‘Egyptian wheat”: A late-maturing variety of sorghum. U. S. Dept. 
Agr., Farmers’ Bul. 827, 8 p., 2 fig. 1917. 

Vinall, H. N., and Ball, C. R. Feterita, a new variety of sorghum. Jn U.S. Dept. Agr., Bur. Plant 
Indus. Cir. 122, p. 25-32. 1913. 


and Rothgeb, B. E. Kafirasagrain crop. U.S. Dept. Agr., Farmers’ Bul. 552,19 p., 8 fig. 1913. _ 
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western Texas, including the so-called ‘‘Staked Plains.”’ The word 
is here used in the broader sense. Figure 1 is a sketch map of this 
district. No definite eastern or southern boundary for the Pan- 
handle has ever been fixed. The eastern boundary is generally held 
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Wie. 1.—Sketch map of the Panhandle section of Texas and the surrounding country. The Panhandle 
section as discussed in this bu Iletin is indicated by the shaded boundary. 

to be the escarpment locally known as the “cap rock,” which roughly 

approximates the line of the 2,000-foot contour. The results given 

herein are applicable to all this district, including small portions of 

adjacent New Mexico and Oklahoma. 
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ALTITUDE AND DRAINAGE. 


Most of this district is a high and nearly level table-land with 
an average altitude of about 4,000 feet and with a rather uniform 
slope to the east and southeast. The highest elevation reached is 
about 4,800 feet in the extreme northwest, while the southeasterng 
border has an altitude of only 1,500 to 2,000 feet. The eastern rim 
of the high plains is a rough, broken strip where the cap rock is being 
worn through and erosion is rather rapid. Still farther east, below 
the cap rock, the surface is rolling. 

Drainage is eastward through the tributaries of several rivers, 
among them being, from north to south, the Cimarron, Canadian, 
Red, Pease, Brazos, and Colorado. In the high plains, above the 
cap rock, these streams tend to form canyons, the most notable 
being that of the Red River from Canyon, in Randall County, east- 


ward for about 60 miles. 
SOIL. 


The soils vary in type from a light sand in some parts to a heavy 
clay or adobe in others, with clay soils predominating. The sandy 
soil is covered with bunch grasses, while the heavier soils are covered 
with a turf of buffalo, blue grama, and curly mesquite grasses. 
These soils are all quite fertile, to judge from their power to produce 
crops when there is sufficient moisture. They are, however, deficient 
in humus because of the scanty growth of the native vegetation. 
The absence of sufficient humus in the soil lessens its capacity to 
absorb and retain the moisture which falls upon it. It also leaves 
the soil in a condition to become puddled by heavy rains and to 
bake readily thereafter. 


CLIMATIC CONDITIONS. 


The United States Weather Bureau has maintained a weather 
station at Amarillo, Tex., in the heart of the Panhandle, since 1892. 
There are disconnected records from two Army posts covering an 
earlier period. The data herein considered are all from Amarillo or 
from the near-by cereal field station. 

The principal climatic features which influence crop production m 
the Panhandle are (1) a limited annual precipitation’ of irregular 
seasonal distribution, with a great loss of water due to run-off during 
torrential summer storms; (2) a relatively low atmospheric hu- 
midity; (3) a high average wind velocity; (4) a wide daily range of 
temperature, or hot summer days followed by cool nights; and (5) 
a very high rate of evaporation. 


PRECIPITATION. 


Moisture is the limiting factor in crop production in most of the 
Panhandle. Precipitation is the primary and most important 
factor in the moisture problem. 
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MONTHLY AND ANNUAL PRECIPITATION. 


In Table I are shown the monthly, the annual, and the mean 
annual precipitation, in inches, at Amarillo, Tex., during the 25- 
year period from 1892 to 1916, inclusive. The monthly precipita- 
tion and the departure from the normal will be found in Table IV. 
The mean annual precipitation at Amarillo durimg this 25-year 
period is seen to be 21 inches, more than three-fourths of which 
falls during the growing season for grain sorghums, the six months 


- from April to September, inclusive. 


TaBLeE I.— Monthly and annual precipitation at Amarillo, Tex., during the 25-year 
period from 1892 to 1916, inclusive. 


[Data (in inches) furnished by the observer of the United States Weather Bureau at Amarillo, Tex. 
Va bTaAceat 


Year. Jan. | Feb. | Mar. | Apr. |May.| June.| July. sv Oct. | Nov.| Dec. 


Legis 0.42 | 0.57 | 2.10 | 0.21 | 2.70 | 1.49 | 1.85 | 1.93 | 0.24 | 2.85 | 0.16} 1.08] 15.60 ]....... 
ice a ee 09 | 2.03] ©. |. .16| 2.19 | 2.03 | 2.05 | 2.67] 5.27] :03] +28] 243] 17.23 | 16.42 
104 02) 1.15| .05| .85| 1.30| 3.59 | 1.82] 3.41] 2.41] 139]... 82| 15.81| 16.21 
(ie aa 1.60 | 1.92| -16| 1.31 | 1.78] 6.84] 2.88 | 3.87] .57| 2.26] <81| °79| 24.79] 18.36 
ie ae :76| .41| .21| 1.95 | 2.20] 2.31] 7-04] .63| 2.45] 3.09] 135] 2.88] 24.28) 19.54 
ci aa ee 2.26} .65| .47| 1.08 | 4.44 | 2.32| 2.16| 2.71| 7311.63] :08| .63| 19.16] 19.48 
ii aaa -86| .82| .35| .98| 3.52] 4.81] 3.88| 4.03] .48| .41| 134] 2.06] 22.55] 19.91 
180920205 29] 07) 17 | 23 | 3.12 | 4.45 | 6.96 | 51) 6.00) 1-15 | 3.24) 1.11) 27.39 | 20.85 
1008s -59| .47| .48| 5.47| 4.53] 1.94] 3.21] .83]5.25|1.58| .08| .07| 24.40| 21.24 
POIs ce :03| .48] .02| 4.90] 5.99] .82]| 1.56 | 3.03] 2.19| 3.26] 2.00] .04| 24.42] 21.56 
apres? 04] T. | 154 | 1.83 | 9.14| 2.01] 1.45] 2.42] 195] 1.74] 2.04] .55| 93.11) 21.7 
icc ie -12| 2.93] :26| .90| 1.79 | 2.83 | 3.38 | 4.67] .82] 2.58 |...... Me) | 20:28) 21.58 
fA0e :16| .08| T. | .63| 2.88] 5.53 | 2.48] 4.69/3.55| .44] .20| .69| 21.33} 21.56 
POOR ide 1.00 | 1.52 | 2.62 | 4.52 | 6.16 | 2.19] 3.76] .63]3.08| .30| 5.09 | 1.45 | 32.32] 22.33 
1a06) 22123 -41| 151! .64 | 3.231 1.18] 2.07 | 2.90] 6.76! 1.96 | 2.49! 2.58] .19! 24.92] 22.50 
IAG = 111} .24| :02| 1.25] .99] 1.97| 1.49] 6.20| .91] 1.79] .66| 1.46| 18.09] 22.92 
Cie ne -26| .72| T. | 1.90| 3.55 | 1.73 | 5.40] 2.75] 1.83] 140] -51|...... 19.05 | 22.04 
iG idea .07| 128] 1.28] .50| 1.08] 4.72| 3.63| .87| 2.19] 1.18] 3.25] .54| 19.59] 21.90 
foie os 05| .17| .34| .59| 2.99] .66|3.57|2.19| .05| .26] .98| T. | 11.15] 21.34 
POUT oor 13 | 2.88| .50|2.76|5.88| .20]3.85|2.97| .83| :84] .94| .95| 22.73] 21.41 
igre T. 11.85] .78| .82| 1.62] 2.31] 2.50] 1.51] 2.28] °33 -33 | 14.33] 21.07 
iC ed eae 11} .55| 259] 1.76 | 1.41 | 2.32| 1.80] -61| 4.19] °81] 1.98] 2.84] 18.97) 20.98 
T9142. 06] .01] :15| .95] 4.43] .84] 3.07] 2.97] 1.07] 4.46] T. | 1.17] 19.18] 20.89 
i ae 72 | 1.60 | 1.00 | 5.05] 1.70] 1.04 | 4.14] 5.85] 4.69] 1.55] .18] .13| 27.65] 21.18 
qO1G== == 36] .02| .57| 1.71] 89] 2.18] .94| 3.82] 1.76] 2.90] .40| .88| 16.43] 20.99 
Average..| . 46 88 | 53 | 1.82 | 3.09 | 2.53 3.11 | 2.90 2.23 |.1.55 | 1.06 | /84| 20.99 [......2 
| | 


A study of Table I shows, among other things, that there is a 
wide fluctuation in the annual precipitation, which comes mostly in 
the form of rain. For example, in 1910 it was 11.1 inches, while in 
1905 it was 32.3 inches, or almost three times as much. The next 
lowest record is 14.3 inches, in 1912, and the next highest 27.7 inches, 
in 1915. 

Interesting figures in the table are those which apparently show 
periodical recurrence in precipitation. The records begin only in 
1892. In the first 3 years the annual precipitation was low, the 
highest being only 17.2 inches. The mean for these 3 years is only 
16.2 inches. Then follows a period of 12 years, 1895 to 1906, inclu- 
sive, in which the annual precipitation is high. In this period it 
drops below 20 inches but once, in 1897. On the other hand, it once 
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exceeds 30 inches, in 1905, when the total precipitation was 32.3 
inches. The mean annual precipitation in this 12-year period is 24.1 
inches. The third and final period covers the 10 years from 1907 to 
1916, inclusive. Here, again, the annual precipitation has been com- 
paratively low. Only twice in these years has it exceeded 20 inches. © 
The lowest record is 11.2 inches, in 1910, and the highest 27.7 inches, 
in 1915. The mean annual precipitation in the period is 18.7 inches. 
Of course, these records cover far too short a period in which to 
prove the occurrence of cycles in rainfall or other climatic factors. 


DISTRIBUTION OF DAILY AND MONTHLY RAINFALL. 


The figures representing the total annual or seasonal precipitation 
may easily be misleading, especially to a person who is not familiar 
with this section of the country. This is due to the irregular distri- 
bution of summer rainfall in time and extent, to the varying quan-— 
tities deposited by different showers, and to the manner in which it 
falls. The nature and distribution of the raimfall will be better under- 
stood by a study of the data in Table II, containing the records of 
daily precipitation, with monthly totals, throughout the 10 years 
from 1907 to 1916, inclusive. The monthly precipitation and its 
departure from the normal are summarized in Table IV. 

TasBLe II.—Daily and monthly precipitation at Amarillo, Tex., during the 10-year 
_ period from 1907 to 1916, inclusive. 
[Data (in inches) furnished by the observer of the United States Weather Bureau at Amarillo, Tex. 


T. = trace.] 


Date. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. 
| 
| 
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TasLe II.—Daily and monthly precipitation at Amarillo, Tex., during the 10-year 
period from 1907 to 1916, nclusive—Continued. 
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TaBLE II.—Daily and monthly precipitation at Amarillo, Tex., during the 10-year 
period from 1907 to 1916, inclusive—Continued. 
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TaBLE II.-—Daily and monthly precipitation at Amarillo, Tex., during the 10-year 


period from 1907 to 1916, inclusive—Continued. | 
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TaBLeE IIl.—Daily and monthly precipitation at Amarillo, Tex., during the 10-year 


period from 1907 to 1916, 


inclusive—Continued. 
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In most of the years during which these experiments have been 
continued the annual precipitation has been sufficient in quantity 
for the production of good crops of grain sorghums. 
these years, however, good crops have not been obtained. The 
varying degrees of failure have been correlated in some measure with 
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unfavorable distribution of the large and important seasonal rainfall. 
Figure 2 shows in graphic form the annual and seasonal rainfall 
(April to September, inclusive) during the 10-year period from 1907 
to 1916, inclusive. 

Unfavorable distribution may occur in various ways. Much or 
most of the seasonal rainfall may come near the beginning or toward 
the end of the growing season. While the total quantity may have 
been about normal, protracted drought may have occurred during 
some part of the year. The occurrence of spring droughts in 1907 
and 1909 is shown in Table II. In these years no effective rains fell 
until the middle of June. The same conditions prevailed to a lesser 
extent in 1913, while the autumn also was unusually dry. 

In the second case, a considerable rainfall may come all at the 
beginning of one month and again at the end of the following month. 
Several weeks of drought may have intervened between two rainy 
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Fic. 2.—Diagram showing the seasonal (April to September) and annual precipitation, in inches, at Ama- 
rillo, Tex., during the 10-year period from 1907 to 1916, inclusive. 


periods, although the total precipitation in each of the two months 
was about normal. A study of the daily precipitation record of the 
years 1911, 1912, and 1913 in Table II will illustrate this condition. 
In 1911 there was no effective rain between July 21 and August 22, 
though the rainfall in both months was good. In 1912 there was no 
effective rainfall between June 11 and July 17, and in 1913 from June 
12 to July 25, although the total precipitation in each of these months 
except the in was satisf actory in quantity. 

A third condition occurs in which a rainfall may be evenly dis- 
_ tributed in point of time and about normal in quantity and yet be 
deficient for crop production. This is when it oceurs in the form of 
hight showers which do not penetrate the soil and are soon evaporated. 
- Several showers of about a quarter inch each may add no water to 
the soil if followed by drying winds and bright sunshine, which cause 
rapid evaporation. Such showers are then of little or no value to the 
growing crop. The months of June, July, and August, 1912, and 
June, 1913, are examples of this condition, as may be seen in Table II. 
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LOCAL VARIATION IN PRECIPITATION. 


Much of the summer rainfall is derived from storms which are very 
local in extent. In a single storm period a series of heavy showers 
may occur at about the same time in the same district but covering 
different localities and leaving intervening stretches almost unwatered. 

The variation in the rainfall at two near-by points is illustrated in 
Table III. This table compares the rainfall measured at the United 
States Weather Bureau observatory in the town of Amarillo with 
that recorded at the Amarillo Cereal Field Station during seven sum- 
mer months in the years 1909 and 1914. The distance between the 
two points of observation is about 24 miles. 


Tasie III.—Comparison of the rai nfall, in inches, at the United States Weather Bureau 
observatory and at the Amarillo Cereal Field Station during the seven months from 
March to September, inclusive, in 1909 and 1914. + 


Station. | Mar. | Apr. | May. | June. | July. Aug. | Sept. | Total. 
. | : 
Season of 1909: | 
United States Weather Bureau........--_- |} 1.28} 0.50]-1.08 | 4.72] 3.63) 0.87 2.19 | 14.27 
Cereal field station...............-....... | 1.08] .27] 1.13] 5.90| 219| 1.39] 1.90| 13.86 
Season of 1914: | 
United States Weather Bureau......_..-- 5 -95 | 4.43 384) 3507) 297] 200 1 ass 
Cereal ficidis tations e+e, See el a |} -02) 1.27) 3.8 65715 90a e252 41:10°} ft 29 
| 


These local rains frequently last but a short time, but are of a 
torrential nature. This often results in a loss of much water by run- 
off. Such beating rains also puddle the surface soil and cause much 
damage in that way. 

Humoiry. : 

The atmospheric humidity is low, on the average. This no doubt 
plays an important part in influencing transpiration from growing 
crops. 

WIND. 


Monthly data on wind are shown with other climatic data in Table 
IV. The average hourly wind velocity in the 10 years from 1907 to 
1916, inclusive, is 11.8 miles. During the 4-year period from 1907 
to 1910, inclusive, there was an average of 14 days in each year in 
which a wind velocity of over 40 miles an hour was recorded. The 
maximum, 63 miles, occurred on March 24, 1909. During the 6-year 
period from 1911 to 1916, inclusive, the data show merely the max- 
imum hourly velocity recorded during the month and no longer the 
number of days having high wind velocities. The maximum, 46 
miles an hour, occurred in February and April, 1911, and in April, 
1915. Such high winds often cause great damage to the crops 
either by covering up the young plants, by cutting them off by moving 
particles of soil, or by blowimg down the crop when it is almost or 
quite mature. 
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Taste I1V.— Monthly climatic data, covering temperature, precipitation, aspect of sky, 
and wind movement, recorded at the observatory of the United States Weather Bureau, 
Amarillo, Tex., during the 10-year period from 1907 to 1916, inclusive. 


3 Precipitation Aspect of rs 
Temperature (° F.). (inches). sky (days). Wind. 
© i ® © 
a Maxi- Fy Whe o a , : a 
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eS O 5) eb) 3 es) 3 Ha ° © qi2fiais sy o oe 
a = A oe eS) a te a fan) CAS) | Aa ey = > 
1907: Miles. |Days 
Wan 2). .| 52.4 |4-1055 74 5 15 25 46 | 1.11 |+0.42 | 0.9 | 15 | 12 4 Ss 9, 467 0 
Feb..... 44.2 |+ 8.6 74 8 7 3 42 24 |— .63 HOM 2 4 3 S 7, 789 1 
Marasse °56.8 |+11.8 96 19 20 1 46 02 |— .18 | 0 25 4 2 Ss 10, 039 2, 
Aprsee 52.6 |— 2.0 90 10 23 30 55 | 1.25 |— .45 | 8.3 | 18 8 4 iS} 10,313 2 
May..... 59.0 |— 5.3 90 17 26 4 40 .99 |—2.19 | 0 20 8 3°| NW.}| 10, 260 1 
June .| 71.6 |— .4 | 104 29 44 1 44 | 1.97 |—1.02 | 0 21 7 2 Ss. 9, 585 1 
delbyssean 76.0 |— .1 99 24 55 1 36 | 1.49 |—1.68 | 0 21 9 1 s. 9, 606 2 
UNDE Coes 76.3 |+ 1.7 97 15 58 31 35 | 6.20 |+3.39 | 0 TG eas 4 Ss. 9,019 1 
Sept..... 70.8 !+ 3:1 91 7 42 28 38 91 |—1.45 | 0 epee 3 0 Ss. 8, 503 1 
Octeee 57.6 |+ 1.5 86 2) 35 8 57 | 1.79 '+ .80] 0 LOW EZ A ae9 Ss. 8, 196 1 
INOWee er 43.3 |— .5 74 6 16 12 38 66 |— .50 | 4.0 | 14 9 7 Ss. 6, 725 0 
Dec Beh ay locsooen 71 1 12 SMe Ue aleve Oy eet 1.4) 15] 11 5 Ss. 9,773 1 
1908: | 
Vanes 38.8 |+ 4.9 70 9 7 16 44 26 |— .35 -4; 18] 10 3 Ss. 10, 222 2 
Feb..... 40.4 |+ 3.2 77 28 4 1 43 .72 |— .20 | 6.0 | 17 | 10 2/NW.| 9,318 4 
Mar..... 52.2 |+ 7.2 86 17 20 9 48) De =) 265) 1. 23 6 2 Ss. 9, 363 2 
Apr eee ki 55.7 |+ 1.1 80 14 29 2 38 | 1.90 |4+ .18 | 0 20 9 1 Ss. 9, 093 2 
May..... 63.5 |— .8 91 19 34 7 43 | 3.55 |— .12 | 0 28 1 2| SW. | 11,050 1 
June....| 73.3 |+ 1.3 96 21 52 2 36 | 1.73 |—1. 26 | 0 27 3 0 Ss. 11, 011 2 
July..... 72. 8 |—"3.3 96 11 55 7 31 | 5.40 |4+2.23 | 0 16 | 13 2 Ss. 8, 460 0 
INDE aoe 74.5 |— .1 97 10 58 8 33 | 2.75 |— .60] 0 22 9 OR |Ras: 7, 891 0 
Senter elem Onl dul 07) [en Gu r36n0 28) | 8gan| 1683 |. 58) (601) 129) 7 | Aa Sania 7een8 0 
Oct.23. 56.7 |+ .6 86 15 28 27 43 -40 |—1.31 | 1.0 | 27 4 0 Ss. 9,812 2 
Nov .| 45.3 |+ 1.5 78 17 11 14 |} 46 . ol 65 | 1.3 | 24 2 4|NW.| 7, 067 i 
Dec.i-.. 41.2 |+ 4.8 72 16 18 19 41 | 0 — .83 | 0 25 4 2 s. 8,337 0 
1909: 
Jenne sade 41.0 |+ 7.1 80 8 3 12 63 Oi |= .53 “O26 4 1 S. 10, 167 2 
Feb..... 41.6 |+ 4.4 72 12 3 14 55 .28 |— .60 ee 22) 6 0 Ss. 10, 264 4 
Maree 44.9 |— .1 80 22 14 12 45 | 1.28 |+ .63 {12.5 | 21 8 2|NW.]| 9,542 2 
Apr..... 54.0 |— 1.6 89 il?/ 26 1 45 50 |—1. 26 | 1.6 | 24 5 1 Ss. 10, 794 4 
IMayees al 62: o7\— 18) 2.93 28 27 1 45 | 1.08 |—2.59 | 0 21 9 1 Ss. 9, 663 4 
June .| 73.5 J+ 1.5 99 6 52 3 30 | 4.72 |+1.73 | 0 13 | 15 2 Ss. 9, 003 2 
July .| 7.9 |4- 1.8 96 11 62 1 30 |. 3.63 |+ .46 | 0 15 | 16 0 Ss. 8, 270 0 
Aug): TSA01 SoMa OD er tee ee 25 |. 858) 687 11.9610 Wo |Pt7 || 72h) Sie 7.599 0 
Sept....| 69.4 J+ 1.7 95 2 45 23 40 | 2.19 |— .17 |] 0 19 | 11 1 Ss. 7,906 0 
Octiea 57 9 |+ 1.8 88 16 29 12 44 | 1.18 |— .53 | 0 20 Uf 4 Ss. 9,619 2 
Nov..... 50.4 |+ 6.6 85 6 26 16 45 | 3.25 |+2.09 | 6.2 | 16 7 7 Ss. 8, 456 0 
Dec..... 31.0 |— 5.4 75 3l 3 19; 40 54 |— .29 |] 5.3 | 15 | 10 Oy PANE 7,878 0 
1910: 
deggie soge 39.6 |+ 5.7 76 1 9 5 40 05 |— .55 3/10) 15 6| SW.| 8,483 0 
Feb..... 35.6 |— 1.6 76 14 |— 4 17 44 17 jJ— .71 | 1.7 | 15 9 4) N. 8, 981 0 
Mates 56. 5 |+11.0 87 25 31 10 48 34 ;— .31 } 0 24 7 0 Ss. 9, 183 4 
IN Reise 58.5 |+ 3.9 94 29 30 5 43 59 |—1.13 | 1.1 | 22 5 3 |NW.| 9,578 1 
May..... 61.6 |— 2.7 95 10 38 3 39 | 2.99 |— .68 | 0 10 | 15 6| N. 9, 294 0 
June....| 75.9 |+ 3.9 | 108 2 50 11 40 66 |—2.33 | 0 15 | 15 0 Ss. 9, 629 0 
July....| 79.5 |+ 3.4 | 100 8 58 1 37 | 3.57 |+ .40 |] 0 15 | 16 0 Ss. 8, 330 1 
INES one 76.3 |+ 1.7 99 28 49 26 36 | 2.19 |— .62 |] 0 18 |} 13 0 Ss. 7,691 1 
Sept....| 73.3 |+ 6.1 | 101 11 46 2 44 .05 |—2.31 | 0 16 | 14 0 Ss. 8, 694 0 
Octeen: 60.4 |+ 4.3 94 4 28 28 45 .26 |—1.45 | 1.6 | 23 7 1 Ss. 8, 306 0 
INOWese2 = 49.0 |+ 5.0 82 12 24 30 39 .28 |— .88 | 2.7 | 23 6 1 Ss. 7, 642 0 
- Dec..... 39.8 |+ 3.4 73 9 16 30 42 PD |— 83 AVON aay 4 Ss. 8, 155 0 
911: 
JaMiareree 45.6 |+11.7 82 31 |— 6 3 44 .13 |— .47 -5 | 14 | 16 1|SW.| 9,309 35 
Feb.....} 38.6 |4+ 1.4 Ue 1 7 22 37 | 2.88 |+2.00 | 7.3 | 18 5 5| SE. 8, 370 46 
Mar..... | 51.4 |+ 6.4 83 9 21 1 42 .50 |— .15 | 0 25 6 0 s. 9,272 43 
ANOS hase 56.8 |+ 2.2 87 22 35 7 42 | 2.76 |+1.04 | 0 16 3 Ss. 9,732 46 
May .| 65.6 |+ 1.3 92 9 36 1 39 | 5.88 |+2.21 | 0 15 | 14 2| SE. | 11,140 36 
June....| 77.0 |+ 5.0 | 105 25 59 4 35 .20 |—2.79 | 0 21 9 0| SE 8, 544 39 
July Sls he Ae lieth 96 SD 54 25 29 | 3.85 |+ .68 | 0 OAV Ag) 5 | SE 7, 160 33 
Aug..... 75.8 |+ 1.2 | 102 6 54 28 38 | 2.97.}+ .16 | 0 18 | 11 2) SE 7,711 30 
Sept....| 75.2 |+ 7.5 | 95 5 54 19 36 83 |—1.53 | 0 16 | 13 1 S 7, 076 33 
Ochtei¢ 57.1 /+ 1.0} 91 1 26 28 45 84 |— .87 | 3.1 | 18 8 5 s 8, 363 44 
INOWe=2 2 41.6 |— 2.2] 75 75 16 5 29 94 |— .22 | 8.2 | 10 di 3|SW 9, 651 54 
Decsest 30.1 |— 6.3 63 4 0 31 a) 95 1+ .12!9.0° 18 8 5) SW} 65-792 31 
1Jn 1911, maximum velocity (miles) recorded during the month, 
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TasLte IV.— Monthly climatic data, covering temperature, precipitation, aspect of sky, 
and wind movement, recorded at the observatory of the United States Weather Bureau, 
Amarillo, Tex., during the 10-year period from 1907 to 1916, inclusive—Continued. 
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Sept....| 72.8 |+ 5.1] 98 6] 49 | 28] 33 
OCtize== 58.0 |4+ 1.9 86 17 30 27 41 
Nov .) 50.4 |+ 6.6 76 14 23 17 40 
Dec S05 41—(650))) 262) 2183) e108) = 215) 936 
1915: 
Jam 34.0 |+ 0.1] 64] 14 Oa 225|se50 
Hebsass= | 41.4 |+ 4.2 76 10 20 28 45 
Mates | 37.2 |— 7.8 78 DAS mld: 21 47 
Apress: | 57-0 |+ 2.4] 88] 28} 29 1] 38 
May....| 61.5 |— 2.8} 92} 25) 30 i 2al 
June....| 72.4 |+ .4{| 103} 20) 42 Ce aXe 
July CAs |e yi (pol O28 | fometit es] at 2 5 | 32 
INR EAs | 71.4 |— 3.2 95 4 48 | 30 32 
Sept.. 6808 i Ll |} 94) 10) c47 ie 307) 33 | 
Oct aaa. 59.0 |+ 2.9 | 88 IA \. BC | ABA ate 
Nov....- AQ.5 |= 527 | 282 | 5} 20). 14.| 945 
IDeceaae: 14052) ||-— 358") -3e| 222 8 | 28| 42 
1916: | 
Janeee es: 35.2 |+ 1.3 | 74 9 TL | TB} Ge 
IN) seane | 43.5 |+ 6.3 81 11 9 1 54 
Maras. 5S ele Si Oe. |eloal) ol6 3 | 46} 
Apress. HF GPO TE 7 tin Ye Ih TE |] 2483 Saeed 
May....| 67.0 |+ 2.7| 98] 31) 35 1)) GY 
June....| 74.6 |+ 2.6 | 100} 211} 50 a teetey 
diallyeee 79.0 |+ 2.9 | 100 3 61 7 32 
PAUSE Seo 76.6 |+ 2.0 97 13 55 28 28 
Sept....| 67.8 |+ .1]| 91 10°) 40") 29" | 38 
Oct se 5.2) |= Let | 789 Sih BHA I She) 
INOWe 222. 44.4 ]4+ .6 85 4 5 14 42 
Decks 36.6 |+ .2 73 4 0 21 40. 
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TEMPERATURE. 


The daily range in temperature is large, but not excessive. In 
general, the days in summer are warm to hot and the nights nearly 
always cool. Owing to the altitude (3,600 feet) the summer tem- 

_peratures are not as high as might be expected from the southern 
location. On the other hand, winter temperatures are not as low 
as might be expected from the elevation. 

The data on maximum, mean, and minimum temperatures and 
greatest daily range, by months, in the 10 years from 1907 to 1916, 
inclusive, are given in Table IV, which also contains data on precip- 
itation, the aspect of the sky, and the movement of the wind. 
The lowest recorded temperature in the period covered by these rec- 
ords was —11° F. on January 6, 1912, and the highest 105° F. on 
June 25, 1911. The average date of the last spring frost is April 
19 and that of the first fall frost October 30, leaving an average frost- 
free period of 194 days. 

EVAPORATION. 

The loss of moisture by evaporation in the Panhandle district is 
very great. The chief factors concerned are precipitation, wind, 
and temperature. The maximum evaporation naturally occurs, 
therefore, in periods of high temperatures and strong winds. 

Table V contains a comparison of monthly precipitation and 
evaporation records made at the Amarillo Cereal Field Station! during 
the six months from March to September in the 10-year period from 
1907 to 1916, inclusive. The evaporation measured is from the free 
water surface of a tank 8 feet in diameter. During this period, the 
evaporation was nearly four times as great as the precipitation 
during the same period. In 1909 a maximum of 0.69 of an inch was 
evaporated from this tank in 24 hours. These data show contrib- 
uting causes for certain crop results in various years. 

TaBLe V.— Monthly, seasonal, and 10-year monthly average precipitation and evapora- 


tion, in inches, at the Amarillo Cereal Field Station, during the six months from April 
to September, vnclusive, for the 10-year period from 1907 to 1916, inclusive. 


April. May. June. July. August. September. 8 eo 
Year. 3S oad et | er ae 
[ d | 

Prec. | Evap. | Prec.| Evap.| Prec.| Evap.| Prec.! Evap.| Prec.| Evap.| Prec.; Evap. Pree. Evap. 

| | 
1907. - - 1633 6.4 1 ead E 8.1 2.2 9.6°| 1:5 10.7 6.2 9.4 1.0 1.9°| 13-3 52.1 
1908. . 1.9 7.3 | 3.4 ORSe leeds el ON4e a 4G 8.1 | 3.4 8565) 915 6.8 | 16.5 50.5 
1909. - -3 Sra tee OO ioe o) ee OlS Te 2.261) S105 Ors 34 Wei} Wee) 8.4 | 12.8 56.5 
1910: =. -o 8.5° | 2.6 SSM leon et 200s eee sOninel 252 |poezno 8.8 sal 9.1] 9.8 58.6 
1911 3.9 HeAG Get) ALO 4s elon |e ong 7.5 | 2.5 8.9} 1.3 7.3 | 20:7 52.7 
1912 -8 TN alg 9.9} 2.3 OFOh |) 255) | 1059) 155 wea) |) Zoe) 6.5 | 11.0 52.9 
1913 id (hs (4 el LE 9.8} 2.3 (sj) Geet) PAZ Hone LOSS |peouo 5.9 | 13.2 53.4 
1914 3 De) Bs 6.7 5% 10.1 1.9 tein (|) 45 859) |e 8.0 | 11.3 49.1 
1915 4.8 4.6] 2.0 6.9} 1.2 Set) || Sha 7/ 9.3 | 4.6 (loa) Go) 6.0} 21.2 42.9 
1916 1.8 6.0 OMe ON sleet Ocudanin tbcran | bemel Leg ers 4 joe 1 Osan ier aa 7.7 | 12.2 56.6 
Av.| 1.8 cls ees 8.95) 2:1 | 9.9} 2.8} 10.2) 2.9 9.2] 2.2 Teh || SRO epi 


1 The precipitation and evaporation data given in Table V were obtained at the Amarillo Cereal Field 
Station in cooperation with the Office of Biophysical Investigations and the Office of Dry-Land Agriculture 
of the Bureau of Plant Industry, U.S. Department of Agriculture. 
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RECENT AGRICULTURAL HISTORY. 


Not more than 15 or 20 years ago the Panhandle was occupied 
by immense cattle ranches, used only for grazing purposes. The 
dense growth of short but nutritious grasses, chiefly buffalo grass and 
blue grama, furnished both winter and summer pasturage for count- 
less numbers of beef cattle, which had no other feed from weaning 
time to marketing. Under this system from 15 to 40 acres of grazing 
land were required for each animal, depending on the nature of the 
grass cover, the character of the season, and the time of year. 

Between 1890 and 1900, conditions in the stock-ranch industry 
became unsatisfactory and a change began. Overstocking the 
range had resulted in heavy losses during seasons of drought and dur- 
ing severe winters. A call for feeding crops suited to the Plains was 
coming from the ranchers. The demand for new, cheap lands for 
homes and crop production was increasing. The large ranches were- 
being divided and portions sold for farms. This process is still going 
on throughout the range country. 

Most of the settlers came from the more humid States of the 
Mississippi Valley area, where conditions are almost entirely different. 
Some of them brought the proceeds of high-priced lands and invested 
heavily; others came with only meager equipment and financial 
resources. Few of them had knowledge of the crop varieties or 
cropping methods most likely to be successful under the rigorous 
conditions prevailing on the high, dry plains. Most of them came 
expecting to grow the crops they had previously grown in more humid 
sections. An increasing demand for information came from new 
settlers who wanted suitable field crops and from ranchmen who 
wanted feeding crops. 


THE CEREAL FIELD STATIONS. 


Tn response to the increasing demand for information on dry-land 
crops, experimental work was begun by the Office of Cereal Investiga- 
tions in 1903. Experiments were conducted for three years at 
Channing, Tex., on the X I T Ranch. In 1906 the work was trans- 
ferred to Amarillo, Tex., where it has since been conducted. ‘The 
work there was started on farm No. 1, situated 1 mile southwest of 
the town. In 1910 it was transferred to farm No. 2, which lies 
about 2 miles northeast of the town. 

Amarillo is located in what is known on the Plains as ‘‘tight’’ land, 
a dark, clay loam, bearing a close turf of buffalo and grama grasses. 
The average rainfall is about 21 inches annually. This location is 
fairly representative of a considerable part of the Panhandle. The 
results obtained there are applicable to most of the Panhandle and 
to small adjacent portions of New Mexico and Oklahoma. 
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THE GRAIN SORGHUMS. 


The grain sorghums consist of several very distinct groups of varie- 
ties. Different groups and varieties react differently to environ- 
mental conditions and therefore give different results. To understand 

» these results 1t is necessary to know the characters by which the 
groups and varieties differ from each other. For this purpose a 
glance is taken first at the relationship of the grain sorghums to 
other sorghums. Keys to the groups of grain sorghums and brief 
descriptions of them are inserted next, and finally keys and descrip- 
tions covering the varieties in each group are presented. - 


CLASSIFICATION.1 


The different sorghums grown in this country may be arranged 
in a general way in four agronomic divisions, as noted below. 


(1) Grain sorghums, which include such well-known groups as kafir, durra and 
milo, and kaoliang, and also less commonly grown groups, such as shallu, ete. 

(2) Sorgo, or forage sorghum, known also as sweet or saccharine sorghum, and 
improperly called ‘‘cane” or “‘sugar cane.’’ This group includes such well-known 
varieties as Amber, Orange, and Sumac, as well as many others not so widely grown. 

(3) Broom corn, which includes two rather distinct varieties, Standard and Dwarf. 

(4) Hay sorghums, which include Johnson, Sudan, and Tunis grasses. 


This bulletin is concerned only with the grain-producing sorghums. 
Figure 3 shows representative kernels of the most important varie- 
ties. The groups of the grain-sorghum section may be separated 
by the following key: 

Spikelets broadly obovate, 4.5 to 6 mm. wide; seeds large, lenticular, 

flattened; panicle oval-ovate, short branched, compact.........-...- DURRA-MILO. 
Spikelets oval or narrowly obovate, 2 to 4 mm. wide; seeds midsized 

to small, ovoid, scarcely flattened. 

Stems stout, somewhat juicy; internodes short; leaves 12 to 15, 
beead euistialby dance PECCMR Se nes e226 oct eo ces ees ee Seek Karir. 
Stems slender, dry; internodes longer; leaves 7 to 10, narrower and 
lighter green: 
Panicle compressed; glumes tightly appressed to the brown or 
WILE SECU Bes bee ee ee eee nae ee eee oe KAOLIANG. 
Panicle conical, loose; glumes spreading, exposing yellowish 
LITERS, O50 Sie Bs Be Se a ae oe SHALLU. 


THe DurrRra-MILo GROUP. 


This group includes White and Brown durra, feterita, and White 
and Yellow milo. It is characterized by slender to midstout, dry, 
pithy stems, 0.8 to 2 meters tall, bearing 7 to 10 rather small leaves; 
panicles short, broad, ovate or oval, short branched, compact; 

1 Classification studies in sorghums were made by the senior writer during the period of 1903 to 1906, 
inclusive. All obtainable domestic varieties and several hundred foreign varieties and strains were grown 
and studied. Acknowledgment of valued cooperation in this work is made to Director W. R. Dodson, 


of the Louisiana Experiment Station, to former Director A.-M. Soule, of the Tennessee Agricultural 
Experiment Station, and to their assistants. 
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spikelets broadly obovate, 4.5 to 6 mm. wide; seeds broadly obovate 
to lenticular, 4 to 6 mm. in diameter, rather strongly flattened. The 
varieties of this group may be separated by the following key: | 


Glumes greenish white, densely pubescent, not transversely wrinkled; 


seeds much flattemed 101 cei Se a a see es sie oh ee dag ee DURRA. 
Seeds white; lemmas awned..........--.--...------ White durra. 
Seeds brown; lemmas not awned..............-.--.- Brown durra. 


Glumes dark brown to black, thinly pubescent to 
glabrate, transversely wrinkled; seeds less flattened. 


Panicles narrowly oval, always erect; lemmas not 
awned; seeds\ichalky ‘or bluish) whites: 2) 222220 eee nee FETERITA. 
Panicles broadly oval or ovate, inclined to pendent; 
lemmas awned; seeds white or brown......-..-..--..--.-.------0-- Mito. 
Seeds: wihtterse os Ui Cu am. sce vara” Mai ey ee White milo 
Seeds brown. 


Stems\ 2, to) 2ometers biel . fs e3 v2 ena ce Milo. 
Stems 0.8 to 1.3 meters high....2.22.--222:- Dwarf milo. 


Fia. 3.—Seeds of nine varieties of grain sorghums, representing all the different groups: A, Milo; B, 
Alba milo; C,feterita; D, White durra; Z, Durra-kafir hybrid (No. 198-7-3); F’, Blackhull kafir; 
G, Red kafir; H, Mukden (white) kaoliang; J, Manchu (brown) kaoliang. (All natural size.) 
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THe Karir GROUP. 


The kafir varieties are known by their stout, stocky, semijuicy 
stems, with short internodes and overlapping sheaths; leaves 11 to 
16, broad; panicles erect, cylindrical, linear or narrowly to broadly 
oblong, heavy; spikelets obovate, 2.5 to 4 mm. wide; glumes much 
shorter than the seed; lemmas not awned. 

The six varieties grown in this country may be distinguished by 
the following key: 


Seeds white. 


Glumes black. 
Stalks 1.5 to 2.4 meters tall. 
Moartmimoplate: saves. 20 aa Sie ae eis se Blackhull kafir. 
Maturungemidearly son wes ee ate Sunrise kafir. 
Stalks 0.9 to 1.3 meters tall; maturing midearly. Dawn (Dwarf Blackhull) kafir. 
Gimesiwiiteves 4 tee es: See dtc tl ose hee ol White kafir. 
Seeds pink. 
Gites WNIGC Ree a ce ee ee Re ee Pink kafir. 
Seeds red. 
Gilrmiresublackssee he rans re see Eee NS Pol ei acs dren Red kafir. 


THE KaAoLIANG GROUP. 


Stems slender, dry, pithy, 0.8 to 3 meters tall; leaves 8 to 11, 
small, narrow; panicle variable, mostly narrowly oval to oblong or 
clavate; spikelets obovate or oval, 2.5 to 3.3 mm. wide; lemmas 
always awned; seeds oval, often pointed, white or various shades 
of brown. 

A large number of varieties of Kaoliang have been grown in 
adaptation and classification studies. Most of these have been dis- 
carded, however, and it is not necessary to classify and separate them 
here. 

Only one of these varieties has become established as a farm crop. 
This variety, the Manchu (Cereal Investigations Nos. 171 and 328), 
is now grown to some extent in South Dakota, and its use there seems 
to be increasing. It is a very early maturing variety, of medium 
height, 1.2 to 2.1 meters tall, with a narrowly cval, semicompact 
panicle 8 to 10 inches long, black glumes, and dark-brown seeds. 
The varietal name, Acro, has recently been given by the South 
Dakota Agricultural Experiment Station to a selection of the Manchu 
variety. 

THE SHALLU GROUP. 

Only one variety of the shallu group is found in the United States, 
and it apparently has little or no value for dry-land conditions. 
It grows from 1.5 to 2.4 meters tall, has slender, dry stems bearing 
11 to 15 leaves of medium size, and large, loose, conical, pale-yellow 
panicles, 2 to4dm. long. The glumes are yellowish and at maturity 
spread wide apart and the edges become inrolled, completely exposing 
the small, oval, pale-buff seed. 
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EXPERIMENTAL CONDITIONS. 


In order that the experimental results may be properly inter- 
preted, descriptions of the methods of obtaining data and of the 
environing conditions prevailing in each season are given here. 


MetTHops EMPLOYED. 


The size and arrangement of plats, the method and rate of seeding, 
the date when the crop was sown each year, the rotation of crops 
on the experimental area, and the methods of obtaining certain data 
are explained in the following paragraphs.. 


SIZE AND ARRANGEMENT OF PLATS. 


The plats used in these experiments were 8 rods long by 2 rods 
wide, containing a tenth of an acre each. These plats were laid out 
in blocks of 10. Each block was bordered on all four sides by a road 
19.2 feet wide. Each plat, therefore, had a road at each end, and — 
the first and tenth plats in each group or block had a road on one 
side. A guard row usually is placed between the first and tenth 
plats and the adjacent roads. 

In the experiments with small grains, definite alleys are left 
between plats, to prevent mixing and to facilitate the handling of 
the crop. Since the grain sorghums are sown in widely spaced rows 
no alleys were needed for these purposes, and usually none were 
left. The regular 42-inch space between rows served as an alley. 
In 1910, however, 5-foot alleys were left between the plats, thus 
giving the crop thereon the benefit of 9 inches of extra space on each 
side of the plat. 

Each plat contamed 10 rows, 132 feet long and 42 inches apart. 
Usually each variety occupied 10 rows, or a tenth of an acre. Some- 
times, however, fewer than 10 rows were sown. In 1914 all varieties 
were sown on 5-row or twentieth-acre plats. In sowing the varieties 
the rows were made longer than 132 feet. When the plants were 
15 to 20 inches (4 to 5 dm.) in height, the ends of the rows were 
trimmed to the proper limits. 


METHOD AND RATE OF SEEDING. 


A 1-row corn drill, fitted with special sorghum plates, was used for 
sowing the crop until 1910. Since then a 2-row corn drill, fitted in 
the same manner, has been used. The plates for sowing milo and 
durra contain 18 holes, each three-sixteenths of an inch in diameter. 
Yor kafir the plates have 16 holes, each five thirty-seconds of an inch 
in diameter, and for kaoliang 25 holes the same size as for kafir. The 
feed was run on high gear, which drops at intervals of 6.4, 7.2, and 
4.6 inches, respectively, with plates bored as stated above. 

It was the intention to have only one kernel dropped at a time, but 
in many cases two and sometimes three kernels were dropped because 
of the thickness of the plates and the varying size of the kernels. 


. 
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DATES WHEN THE CROPS WERE SOWN. | 


In 1908 the Blackhull and Red Kafir varieties were sown on May 
20 and 21; the other varieties between May 27 and 30. In 1909, 
seeding began on May 25 and ended on June 2, while in 1910 the 
3 beginning was on May 24 and the end on May 28. In 1911 the 
sowing occupied June 3 to 8, inclusive. In 1912 and 1913 these 
crops were sown during the eight days from May 20 to 27, inclusive, 
while in 1914 sowing was condensed into the 3-day period, May 23 to 25. 
In the last two years only two days have been required to sow all 
varieties. The sowing was done in 1915 on May 24 and 25 and in 
1916 on May 25 and 26. 


ROTATIONS ON THE EXPERIMENTAL AREA. 


Owing to the lack of land and the shifting of the location from 
one farm to another in 1910 it was not possible to establish a regular 
rotation on the experimental plats. In 1908 most of the varieties 
were sown on sod land which had been broken during the previous 
fall and winter. In 1909 the varieties were scattered over the farm 
on various blocks which had been cropped to different small grains — 
the year before. 

In 1910 the crops were sown on land broken late in the autumn of 
1909 and in January, 1910. The milos and durras and part of the 
brown-seeded kaoliangs, including Manchu and Valley, were sown on 
the later breaking. This did not contain as much moisture as the 
fall breaking and the crops on it showed the difference to some extent. 

In 1911 all varieties except the Blackhull kafirs and the durra-kafir 
hybrids were sown on sod broken during the previous fall and winter. 
The two groups named above were on land which had borne a 
crop of small grain in 1910. _In the last five years, 1912 to 1916, 
inclusive, the grain-sorghum varieties have followed small grains in 


all cases. 
METHODS OF OBTAINING DATA. 


The data on plant space and stalk space and on the occurrence of 
suckers and erect heads have been obtained by actual counts of the 
plants, stalks, and heads in all the rows of each plat for which such 
data are given. The percentage of suckers is the difference between 
the number of stalks and the number of plants, divided by the 
number of stalks. It is thus a percentage of the total number of 
stalks in the plat and not a percentage of the number of plants. 

The growing period as given here is the total time elapsing from 
seeding until the grain is ripe. The vegetative period is the first and 
larger portion of the growing period from seeding until the heads 
have appeared. If heading is progressing slowly and unevenly the 
growing period is counted as ending when 50 per cent of the stalks — 
have headed. ‘The ripening period is the complement of the vege- 
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tative period and covers the time elapsing between heading and 
ripening. 

The height of the plants is the average of measurements made at 
several, usually 10, points in the plats. 

The varieties are all harvested with a corn binder, leaving a stubble 
varying in height from 5 to about 8 inches (1 to 2 dm.), depending on 
the height of the standing plants. The bundles are shocked in the 
field and allowed to cure for four to six weeks before being thrashed. 
The shocks are then hauled to the scales and weighed. 

The heads are cut from the bundles by means of a large knife 
fastened to the edge of a box. Very dwarf strains are not headed, 
but are thrashed in the bundle unless the weight of the heads is 
desired. Since the stalks often are not of uniform height, the piece 
of the peduncle or stem left attached to the heads also varies in 


€ 


length. In general it averages about 10 to 12 inches (2.5 to 3 dm.) 


long. Where it is desired to determine the proportion of heads in 
the total crop, the heads are weighed before thrashing and the per- 
centage computed. 

Thrashing has been done with a small separator. The thrashed 
seed is weighed as it comes from the separator and the acre yield 
computed therefrom. 

The yields are based on 60 pounds to the bushel of kafir and 58 


pounds of all other varieties. After weighing, the thrashed seed is’ 


run through a fanning mill and the bushel weight then determined 
with the standard tester. 


ENVIRONING CONDITIONS. 


To aid in an understanding of the results optained during the 
9-year period from 1908 to 1916, inclusive, a brief summary of 
seasonal conditions is given and their effects on crop growth and 
production are noted. Figure 2 shows the annual and seasonal 
(April to September, inclusive) precipitation during the 10-year 
period from 1907 to 1916, inclusive. 

The season of 1908 was favorable to good yields. The precipita- 
tion in the last three months of 1907 was slightly above normal, but 
in the first three months of 1908 it was considerably below normal. 
This left little or no stored moisture at the end of March. However, 
the rainfall in April, May, and June was about normal and fully 
sufficient for plant growth. With arainfall of nearly 2 inches above 
normal in July and August, most of which fell in July, conditions 
were favorable for a heavy grain yield. Dwarf milo averaged over 
41 bushels and Blackhull kafir a little less than 34 bushels per acre. 

The season of 1909 was variable and unfavorable. It consisted of 
a dry spring and a dry summer with a wet June intervening. Pre- 
cipitation in the winter of 1908-9 was decidedly below normal. The 


(ae Tok? ions iat! i 
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rainfall in March was slightly above normal, but in April and May 
there was a deficit of 3.5 inches, which left the soil in a very dry 
condition. June and the first week in July were abnormally wet, 
inducing strong vegetative growth. From July 8 to the end of 
pAugust the weather was intensely hot and dry. None of the crops 
were headed at the time the drought began. The effect of the 
sudden and severe drought occurring just at this critical stage was 
to prevent the development of heads on many of the plants, which 
resulted in low yields of grain. The average yield from the milos 
was only 6 bushels and from the Dwarf milo 11 bushels. The 
kafirs, being later, were not so near the critical heading stage when 
overtaken by drought and were better able to await the fall rains. 
Their average yield was 12 bushels per acre. 

The year 1910 was the driest of the 18 years in which weather data 
had been recorded at Amarillo. The precipitation during the entire 
year amounted to only 11.1 inches, or about half of the normal for 
the 18-year period. Each month in the year was abnormally dry, 
although the scanty rainfall was fairly well distributed. All but 
2 inches fell in the four summer months from May to August, inclu- 
sive. However, there was no effective rainfall from May 21 until 
July 9. The latter half of July also was a period of intense drought, 
which was continued to the end of the season except for a 10-day 
period in early August. The droughts of July and August caught 
both early and late varieties in the critical heading stage and reduced 
the yields materially, those of the late varieties being most affected. 
The average acre yield from milo was 17.8 bushels, from Dwarf milo 
19 bushels, and from Dawn (dwarf) kafir, a later crop, only 8.9 
bushels. The still later standard kafirs were almost completely 
barren. 

The year 1911 was fairly favorable to grain sorghums. The winter 
of 1910-11 was very dry. There was neither rain nor snow of value 
until after the middle of February. In the next six weeks, however, 
the precipitation amounted to about 6 inches, which penetrated the 
soil to a depth of several feet. Almost 6 inches more had fallen by 
the end of May. On account of the soaked soil, planting was delayed 
until June 6. Although June was abnormally dry, the reserve stock 
of moisture was more than sufficient for crop needs. July was well 
watered, but a real drought occurred in the first three weeks of 
August. The average acre yields of all varieties and selections in 
the best adapted groups were as follows: Milo, 32.3 bushels; Dwarf 
milo, 37.6 bushels; feterita, 31.9 bushels; and Dawn kafir, 34.9 
bushels. 

The year 1912 was very dry, the total precipitation being only 14.3 
inches. The only rains of consequence were on February 25, June 
11, July 30, August 3 and 4, and September 11. This was a fair 
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distribution, but the scanty total and the long drought from June 11 
until the end of July reduced yields very much. The average acre 
yields produced by the leading groups were as follows: Milo, 19 


bushels; Dwarf milo, 22.6 bushels; feterita, 24.5 bushels; and Dawn 


kafir, 9.6 bushels. The standard kafirs averaged less than half as 
much as the Dawn. 

The precipitation of 1913 was only 2 inches below normal and 
therefore should have been sufficient for the production of good 
crops. Owing to its very uneven distribution, however, the grain- 
sorghum crops were almost complete failures. The table of daily 
precipitation (p. 9) shows that the early summer was dry, that 
most of the showers of June were too small in quantity to be effec- 
tive, and that in the three months from June 12 to September 10 
only one effective precipitation occurred, namely, that of July 25-28, 
inclusive. Only the plants at the ends of the rows were able to 
develop heads under these conditions. The rain of September 10-11 
came too late to revive the others, and no yields were obtained. 

The year 1914 returned about a half crop. The winter of 1913-14 
was unusually wet in its first half and abnormally dry in its second 
half. January, February, and March, 1914, were “bone” dry. April 
brought only light showers. The rainfall of May was above normal, 
but the temperatures at sowing time were low, and rather poor 
germination resulted. June was remarkably dry, and the scattered 
rains of the first week in July relieved the suffering plants but 
temporarily. The drought of the remainder of July cut down the 
number of heads that were able to emerge, but the rains of early 
August were sufficient to mature these in spite of the subsequent 
drought. The average acre yields of the leading groups were as 
follows: Milo, 11 bushels; Dwarf milo, 26.9 bushels; feterita, 18.5 
bushels; and Dawn kafir, 14.7 bushels. 

In general, the seasonal conditions in 1915 were good. The total 
precipitation recorded at the cereal field station was 25.1 inches, 
while that recorded by the Weather Bureau observer in town was 
27.6 inches, a difference of 2.5 inches. Either quantity is sufficient 
for the growth of these crops, and the distribution was such that 
growth was not interrupted at any time. While the rainfall in both 
May and June was below normal, that of April was much above, and 
the distribution in the two dry months was good. The three suc- 
ceeding months were abnormally wet. The combined result was the 
highest yields that have ever been obtained at the Amarillo Cereal 
Field Station. The average acre yield of all lots of milo was 61.4 
bushels; of Dwarf milo, 68.4 bushels; of feterita, 46.9 bushels; of 
Blackhull kafir, 51.9 bushels; and of Dawn kafir, 53.3 bushels. 

The season of 1916 was very dry and unfavorable to the grain 
sorghums. The total precipitation recorded at the field station was 
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only 16.6 inches, or about 5 inches below normal. While April and 
June had fair quantities of rain, there was really only one effective 
rain in each of the four months from April to July, inclusive, and none 
between June 4 and July 29. The good rains of August did not 

y begin until the 20th, after which there was drought again. It is not 
surprising, therefore, that low yields were obtained. The average 
acre ylelds of the leading groups were as follows: Milo, 7 bushels; 
Dwarf milo, 8.6 bushels; feterita, 12.2 bushels; and Dawn kafir, 
3.7 bushels. Standard kafir failed to mature. 


VARIETAL EXPERIMENTS. 


The objects of the experiments reported herein were to determine 
the adaptation and value of the different groups and the best varieties 
in each group. Studies on the best methods of growing the crop were 
also made, but the results will appear elsewhere. 

Preliminary experiments with two or three varieties had been con- 
ducted at Channing, Tex., from 1904 to 1906, inclusive. At Amarillo 
the work was begun in 1906 by Mr. A. H. Leidigh, in charge of the 
work with cereals at the Amarillo Cereal Field Station. Three varie- 
ties were grown in field plats in 1906, with acre yields as follows: 
Blackhull kafir, 44.4 bushels; Red kafir, 42.9 bushels; and shallu, 
26.1 bushels. In 1907 only two varieties were grown in plats, milo 
yielding 23.9 bushels and Blackhull kafir 18.9 bushels. Experiments 
in methods of tillage, rates of seeding, and the improvement of varie- 
ties were begun also by Mr. Leidigh. _ 

In 1907 the senior writer began active direction of the experi- 
mental work with these crops, and the comprehensive series of 
varietal and other tests here recorded was planned for the year 1908. 
The junior writer has been associated in the investigations since 
July, 1909, and has been acting in charge of the experiments since 
1914. 

The results obtained from all the lots, selections, and races of all 
the varieties under experiment in any or all of the nine years from 
1908 to 1916, inclusive, are presented in the tables that follow. The 
importance of the ecologic study of the grain sorghums has been 
shown in the introduction to this bulletin. The same reasons which 
require a full presentation of the climatic factors require as well a 
presentation of all the agronomic data available, so far as they serve 
to show the comparative response of these crops to environing con- 
ditions each season. 

The data in the tables include not only the yields, therefore, but 
many other agronomic data as well. Among them are the average 
drill-row space occupied by each plant and each stalk; the length, in 
days, of the vegetative and fruiting periods and of the total growing 
period, the percentage of suckers, the height of the plants, and, in 
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the milos, the percentage of erect heads. Finally, in some cases, 
data are given covering the weight of the heads and of the total crop 
and the proportion by weight of the heads in the total crop and of 
seed in both heads and total crop. 

The different groups of varieties vary considerably in the size of 
the plants and in earliness and therefore in probable water require- 
ment. From a study of the tables it will be noted that they also 
vary greatly in their ability to produce from year to year under 
Panhandle conditions. In the first place, long-season or late-maturing 
varieties have ripening periods that fall after the warm weather 
conducive to rapid ripening is well past. Hence, early-maturing 
varieties are at an advantage. In the second place, in the frequent 
seasons when the water supply is deficient, dwarf and early varieties 
with water requirements which are comparatively low or of compara- 
tively short duration are best able to produce good yields. 

The tabulated data show clearly that such varieties as milo and 
Dwarf milo, which are both comparatively early and dwarf, nearly 
always outyield the larger and later kafirs. Among the kafirs them- 
selves the advantage is always with the earlier and dwarfer varieties. 


THe Mrto-DuRRA GROUP. 


The two subgroups and the varieties included in each have been 
described previously and separated by means of a simple key. These 
plants are low to midtall, with midsized dry stems and only seven or 
eight leaves. The heads are broad and comparatively short, either 


erect or on more or less recurved peduncles. The seeds are either 


brown or white, broadly oval or sublenticular in outline, and more 
or less flattened. The group contains two out of the three com- 
mercially important varieties, namely, milo and Dwarf milo, the 
third being Blackbull kafir. 

All the varieties, except one or two of the milo hybrids, are early 
to midearly in maturing. The dry stems ripen with or before the 
seeds, and the leaves also become dry and often break off and blow 
away in windy weather. On the whole, the water requirements of 
the milos and durras are probably as low as those of any of the groups. 
Their earliness requires that the water supply be maintained during 
only a comparatively short period. These adaptations give them 
the power to produce well even in somewhat unfavorable seasons. 
Their chief handicap is a tendency to produce recurved, or gooseneck, 
heads in all the varieties except feterita. 

The results obtained from the different varieties in this group are 
presented in Tables VI to XVIII, inclusive. In general, Dwarf milo 
is the best of all the varieties. Standard milo and feterita rank 
second, with White milo third. 
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PAscE VI.—Agronomic data for standard milo grown at the Amarillo Cereal Field Station 
during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 
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TaBLE VI.—Agronomic data for standard milo grown at the Amarillo Cereal Field Station 
during the 9-year period from 1908 to 1916, inclusive—Continued. 
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No. 


Average. - 
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a Plants killed by drought at this stage. 
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MILO. 


The crop now grown commercially under the name of milo in the 
southern half of the Great Plains area is a descendant of the old milo, 
or “Giant milo,’’ which was the original grain-sorghum crop of 
Texas. It has been considerably improved by the writers through 

selection for lower stature, earliness, and more uniformly erect heads. 
The number of different lots and selections under experiment has 
varied from as many as 19 in the year 1911 to only 5 during each of 
the last three years. The different lots vary little among themselves, 
as will be seen by comparing their average performances in Tables 
VI and VII. The total number of plats grown in the 9-year period 
was 107. Plats of milo and Dwarf milo are shown in figure 4. 

A study of Table VI will show that, under fairly favorable condi- 
tions, when acre yields run from 18 to 40 bushels, as in 1908 and 1910, 


Fic. 4.—Milo (right) and Dwarf milo (left) in plats at the Amarillo Cereal Field Station, August 30, 1911. 


the average vegetative period of milo covers about 75 days. Under 
varying seasonal conditions it has ranged from as few as 68 days, in 
1914, to as many as 82 days, in 1916. Drought occurring very early 
in the vegetative period results in slower growth and consequent pro- 
longation of this period. This is seen in the seasons of 1910 and 1916. 
The apparent shortening of the vegetative period in 1914 was due to 

the fact that only a few early heads appeared, further development 
being checked by drought. 

The ripening period of milo usually covers a little less than 30 
days, as in the fairly normal season of 1908. It was shortened to 
only 23 days by the droughty conditions prevailing in 1914, the year 
in which only a few heads were produced. The ripening period may 
be prolonged, however, by conditions favorable to good yields. In 
1911, for mstance, the average duration of this period was 37.5 days, 
owing apparently to heavy rains just at the time of heading, as this 
was followed by dry and very hot weather throughout the ripening 
period. The average acre yield was 32.3 bushels. In 1915 the 
extremely prolonged ripening period of 44 days is correlated with 
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very cool, wet weather during the last three weeks of August, which 
was coincident with the first half of this period. The duration of the 
total growing period is about 105 to 110 days under Panhandle con- 
ditions. The shortest duration of the growing period was 91 days, 
in 1914, and the longest was 119 days, in 1915. The first was a dry 
season, marked by much reduced yields; the second a very we 

~ season in which enormous yields were obtained. 

The average row space intended for each plant of milo under 
Panhandle conditions is about 6.5 inches. Approximately this spac- 
ing has been obtained three times in the 9-year period, in the 
years 1912, 1913, and 1916. In the four years, 1908, 1909, 1914, and 


1915, the spacmg has varied between 9 and 16 inches, while in the 


other two years, 1910 and 1911, the stands obtained were very thin, 
the plants being 26.3 and 20.9 inches apart, respectively, in the two 
years. The average spacing of plants during the nine years has been 


13.7 inches. The stands vary somewhat with the conditions at sow- 


ing time. Either a cold, wet spring or an extremely dry soil may 
reduce germination and consequent stand. Dry soil was the cause 
in 1910, but the exact cause in 1911 is not known, as the stands of 
Dwarf milo and Blackhull kafir were not markedly reduced that 
year. ) 

The average stalk space is determined by conditions occurring 
during the progress of the early vegetative period and influencing 
the production of suckers. The average space in inches per stalk 
varies less than the space per plant, which shows the adaptation of 
these plants to equalize stand by means of tillering. The average 
stalk space in all plats in the nime years has been 5.7 imches, and 
only once has it appreciably exceeded 7 inches. This exception was 
in the year 1910, when the same drought that lowered germination 
also inhibited excessive tillermg. The percentage of suckers in 
the total number of stalks varied from 37.3 in 1913, when a thick 
stand was accompanied by a dry growing season, to 66.7 per cent 
in 1915, when a fairly thin stand and excessive moisture both con- 
duced to abundant tillermg. In five out of the nine years, more than 
half the total stalks were suckers. In three of these years the yields 


were below normal. In the 9-year period 52.3 per cent of the — 


total number of stalks were suckers. It is a question whether the 
free tillering of milo is wholly an advantage. Were it less pronounced 
the crop probably could make better yields in seasons of deficient 
moisture. The average height of milo under conditions obtaining in 
the Panhandle is about 4 feet. 

The average of erect heads m milo in eight years was 86.9 per 
cent. Practically no heads were produced in 1913. The lowest 
average was 61 per cent, in 1908. In four of the eight years more 
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than 95 per cent of the heads were erect. The proportion of erect 
heads is influenced by the vigor of the plants at and after heading 
time. A low percentage of erect heads is correlated with good rains 
in the first half of August in 1908 and 1910, but not in 1914, when 
a drought in July had weakened the plants too much to permit 
response to the improved conditions. : 

Milo has made a very good average yield, 22.7 bushels of 58 
pounds each per acre, in the 9-year period under consideration. 
The average is based on the yields from no less than 107 plats in 
the nine years. Table VII contains the annual and average acre 
yields of all lots grown. According to the figures in Tables VI and 
VII, the lowest average annual acre yields have been 0 in 1913, 6 
bushels in 1909, and 7 bushels in 1916. The highest have been 61.4 
bushels in 1915, 35.4 in 1908, and 32.3 bushels in 1911. The nine 
annual yields may be classified as one failure, three poor, two fair, 
two good, and one excellent. This probably is not far from what 
may be expected to occur in any period of similar duration. The 
9-year average acre yields of the three lots grown durmeg that 
period were 22.9, 22.4, and 20.5 bushels, respectively. 


TasLe VIJ.—Annual and average acre yields of all lots of standard milo grown at the 


Amarillo Cereal Field Station during periods of varying length in the nine years from 
1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 


Annual yields (bushels). Average yields. 
4 6 8 
C.I. No. years, years, /years,] 9 veare 

1908 | 1909 | 1910 } 1911 | 1912 |} 1913 | 1914 | 1915 | 1916 | 1910 | 1908 | 1909 “MERA 

to to to 

1913. | 1913. | 1916. 

Bus. | Bus. | Bus. | Bus. | Cwé. 

TH SSGAO OS BGR ares eee Aeon lel OsOnle2os2nrorzel 0 8.3 | 56.2 656361958) Sea OS 4s Serie ase oe 
DB ie eee 8 Bae S1a4-| 16: Sel 1S.8: | 2404 | 2326 0} 12.8 | 64.8 TAG) GEA B20 S15 S215 1s 2289 13.3 
Abn pe ee 45.0 |@7.6 | 19.2 | 23.6 | 25.8 Ue) (eet eI Dc el ok ieee le205 Os ee sce sees ses | eee 
SS ap iN ieee 18.1 | 28.2 | 29.0 (S| Sen a apes FS Therm meow ele eae TS vs | as ae 
DLO RS se ae PDS ee Se eS eee | ise eee ae || ae (CSTE me [ra Sk NY fa wo] fe | ele ee eee le 
DE a eos os ee BE Tf a eee © | pee | ase eel [ek ae] (Aa [fee eel PE eee I ee Seen a 7 Dea er | See on | Ae 
Dio ie ek a pre. 35. 6 1.4 7.8 | 29.5 | 29.7 Qo Saker) = ee See a7 Veal Ey (ses eer ie 
JAAR S = ae eee 30. 4 3.6 9.8 | 30.1 } 33.0 0 | 10.7 | 60.0 6.6 | 18.2 | 17.8 | 19.2 | 20.5 11.0 
RES ee ee ee 43.2 | 05.8 |@17.6 |@33. 2 |@21. 4 0 | 14.8 | 58.6 6.9 | 18.1 | 20.2 | 19.8 | 22.4 1352 
NS) Shy eee | | aera makeletiets: Oo 3955 | 1.9 0 8.4 | 67.6 Teta NWA Ne sSeee LON S| aace 2: |e 
Bye ee a eee eee fuse dey: 19.4 | 30.8 | 16.4 COVEN ee Atal bee | NS ie UGS Se See 1S ee eee ee 
815i) 2 a Beans ae SBE | re FS See ee a Tt] i eh Cate ea Wile ste] bp Rag RE ony a cet ree eal LOA a an A de re 
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Bilan oe as Male Oe Sea eee aaa Saas lesa | 2059 QO} ees eee Se ge (all reenact Ue A 
See AOS Sel car ol hae eee PAU OE ay Bratt Ck 8 a ek Se oly he aan cara Re ree we ee a eee ees el 
SO a en Emer | 17.4 | 38.4 | 15.7 Qe |x Sareea ee PUSOE | Ses SSeS Sl eee eran 
SOs amen eee aan a eee PALS 7 |) BD || UA COV Le apes oN ee Sir | 2 Se eps ly rota | see Reel eae he Sabet ieee 
SO ye ee OS 29.1 | 36.4 3.6 (Oe ee See Se i Wy Paps hal eae (ee ee Pe oe [AS oe 
a eee Ciera Ne et Fe 2 eA GO SON | eee | ee ier ee well ete REE oe eae ee wie a8, So ear ae e 
AGO Mee eo oe | eee oe [nie wie 35.9 15s Qa ERS | eee eta 4 See |, Sell acer ge a eae see ee reer 
LASSE SOS spor ese eee el ee 38% 5.0 (UY pas rcca at este Se asl | oe Ol Ve ae ne | Re a De a bere 2 ea pees 
Average.| 35.4 6.0 | 17.8 | 32.3 | 19.0 0} 11.0 | 61.4 TOSS SSE E Se Eee | eee 

| | 


a Average of two plats. 


b Average of five plats. 


O2 BULLETIN 698, U. S. DEPARTMENT OF AGRICULTURE. 


DWARF MILO. 


Dwarf milo is essentially a dwarf form of the ordinary standard 
milo, differing chiefly in its lower stature. (See fig. 4.) Its origin is 
not known, but probably it was derived from a mutation of standard 
milo. Different selections of it have been grown throughout the 
9-year period covered by these experiments. Considerable selection 
has been practiced by the writers to improve it in uniformity of 
height and ripening and to obtain more highly productive races. 
The number of selections under experiment increased from 5 in 1908 
to 17 in 1910, decreasing thereafter to 5. again in each of the last 
three years. A total of 90 plats has been grown in the nine years. 
A plat grown in 1915 is shown in figure 5. 


Fic, 5.—A plat of Dwarf milo, C. I. No. 332, at the Amarillo Cereal Field Station, September 14, 1915; 
yield, 72.8 bushels per acre. 

Dwarf milo has about the same growth period as standard milo 
and therefore is affected by the same climatic conditions at about 
the same stages of development. A study of the data on vegetative 
and fruiting periods in Tables VI and VIII shows a close correspond- 
ence between its variations and those of standard milo. The 
average duration of the vegetative period of Dwarf milo in all years 
is 73.5 days, or about 2 days shorter than that of milo. The shortest 
average duration was 65 days, in 1914, and the longest was 79 days, 
in 1916. Both these extremes are lower than those of milo, but 
occur in the same years. The average duration of the fruiting period 
of all plats in the eight years in which the crop matured was 33.2 
days, or 0.9.of a day longer than that of milo. The fruiting period 
was only 26 days in 1914, but was increased to 45 days in 1915, these 
periods being 3 days and 1 day longer, respectively, than those of 
milo in the same years. 
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Taste VIII.—Agronomic data for Dwarf milo grown at the Amarillo Cereal Field Station 


during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushelis rated at 58 pounds. } 


9 YearandC. I. 
. No. 


(oe) 
(oe) 
No 
' 
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—_ 
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reary 
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Plants. 


Row space. 


Length of period. 


ing. 


Inches.| Inches.| Days. | Days. | Days 
8.4 4.0 76 29 105 
8.3 3.5 76 31 107 
9.0 3.8 76 29 105 
8.3 4.3 76 28 104 
9.1 4.1 76 28 | 104 
8.6 3.9 76 29 105 
11.4 Meio TOR |B aneecs are wees 

12.1 9.8 (Bes eeeree [lessees Sve 
UTZ etl CU slseepben benare 
13.5 7.2 Thsyal ceo e Pe se 
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| 14.9] 9.0 FOL sents 
11.8 es CEC NER aeYici 
| -22.8 8.0. 77 35 112 
29.3 8.1 79 33 112 
20.9 Wel 79 33 112 
25.7 8.3 77 35 112 
26.1 8.1 77 35 112 
68 |) lel 79 33 112 
19.2 6.7 79 33 112 
18.1 7.3 76 36 112 
18.0 7.0 76 36 112 
17.8 6.8 79 33 112 
12.3 6.0 76 36 112 
11.1 5.8 76 36 112 
1a 6.0 79 33 112 
10.1 4.9 77 35 112 
14.1 5.9 76 36 112 
16.9 6.6 79 33 112 
16. 8 | 6.6 77 | 35 112 
196s) el |r). 94-4 | 112) | 60.5 
8.9 3.7 73 37 110 
11.4 3.9 73 37 110 
10.6 4.0 73 37 110 
10. 8 4.1 73 37 110 
10.5 4.2 72 37 109 
10.8 4.3 72 37 109 
9.5 4.4 74 35 109 
2, 4.0 74 35 109 
11.7 4.4 74 35 109 
10.9 4.5 74 . 85 109 
12.3 4.9 74 35 109 
9.8 4.9 74 35 109 
10.7 4.4 74 35 109 
10. 4 3.9 74 35 109 
12.1 4.4 74 35 109 
10.8 4.3 | 73.4 | 35.8} 109.2 
6. 4 3.4 75 32 107 
eS 3.5 75 32 107 
5.9 3.2 75 32 107 
4.5 2.8 78 29 107 
6.5 3.1 72 35 107 
4.5 2.5 75 32 107 
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crop. Seed. 
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TaBie VIII.—<Agronomic data for Dwarf milo grown at the Amarillo Cereal Field Station 
during the 9-year period from 1908 to 1916, inclusive—Continued. 
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32 107 | 44.9) 98.1 2.5 | 40.3 | 3,693 | 1,489 25.7 
35 107 | 45.1| 95.6 2.5 | 43.4 | 3,933 | 1,709 29.5 
32 106 | 41.0} 98.0 2.8 | 45.3 | 4,035 | 1,831 31.6 
35 106 | 39.5 | 98.6 2.8} 45.9 | 4,373 | 2,009 34.6 
32 106 | 36.3] 98.5 2.8} 36.8 | 3,493 | 1,289 22.2 
32 106 | 60.1| 97.2 2.8 | 42.6 | 3,213 | 1,369 23.6 
32 106 | 55.5 | 97.6 2.8 | 40.8 | 3,252 | 1,328 22.9 
32 106 | 53.5} 97.6 2.8} 48.1 | 3,453 | 1,489 25.7 
32 106} 53.2} 98.0 2.8] 39.7 | 3,693 | 1,469] - 25.3 
32 106 | 46.8] 98.0 2.8} 48.1 | 3,453 | 1,489 25.7 

32.3 | 106 47.0 | 97.8| 2.6] 38.9] 3,296|1,314] 22.6 
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36 114} 50.3] 99.1 2.3 | 20.9 | 2,100 440 7.6 
36 114 | 49.8; 98.6 2.3 | 21.7 | 1,840 400 6.9 
36 114 | 52.6 | 100.0 2.3 7.2 | 2,060 560 9.7 
33 113-| 50.7 | 99.4 2.3 | 26.5 | 2,260 600 10.3 
32 114 | 48.9 | 99.4 2.3 | 22.3. |.2;240 500 8.6 
34 | 50.5 
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The length of the total growing period, averaged for all plats in 
all eight years, is practically identical for both milo and Dwarf milo, 
being 106.5 and 106.9 days, respectively. 
period recorded was 91 days, in 1914, and the longest 119 days, in 


1915. 


The shortest growing 


The growing periods of milo were of exactly the same dura- 
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tion as those of Dwarf milo in these two years. The total growing 
period of both varieties was made to appear very short in 1914, 
owing to the drought, which inhibited the production of all but a 
few early heads. 


» 111915 the vegetative period was about normal and the fruiting 


period greatly lengthened in both, and in 1916 both periods were 
somewhat prolonged in both varieties. 

Table VIII shows that the average drill-row space per plant of 
Dwarf milo in all plats during the whole nine years has been 10.3 
inches. The variation from year to year has not been quite so great 
as it was in the milo. The annual averages range from 4.8 inches 
in 1913 to 18.8 inches in 1910. The next poorest stand was in 1915, 
when each plant had 13 inches of space. Milo had a stand of one — 
plant to each 15.7 inches in the same year. In 1911, when milo 
had only one plant to each 20.9 inches, Dwarf milo had one plant 
to each 10.8 inches, or nearly twice the stand of milo. No reason 
for the difference is known. 

The average stalk space in the total of 90 plats grown in the nine 
years was 4.7 inches, compared. with 5.7 inches for all milo plats. 
The average plant space in the same period was 10.3 inches for Dwarf 
milo and 13.7 inches for milo. These bear about the same propor- 
tion to each other as the respective stalk spaces. Of all Dwarf milo 


stalks in all years, 49.5 per cent were suckers, while 52.3 per cent of 


the milo stalks were suckers under the same conditions. In short, 
the milo plants on the average had 3.4 inches, or about 35 per cent, 
more space than the Dwarf milo plants, but produced only about 
5.6 per cent more suckers. In the different years the stalk space 


varied from 3.2 inches, in 1912, to 7.3 inches, in 1909. Itis of in- 


terest that the total failure of 1913, the average acre yield of 41.3 
bushels in 1908, and the bumper acre yield of 68.4 bushels in 1915 
should be associated with stands of one stalk to each 3.3, 3.9, and 
4.1 inches of space, respectively. In the latter year exactly two- 
thirds of the stalks were suckers. In other words, with a stand of 
one plant to each 13 inches each stalk produced two suckers on the 


average under the influence of the very favorable wet season. 


On all plats in all years the average percentage of erect heads was 
89.8 per cent, compared with 86.9 in milo. In five out of the eight 


years in which heads were formed, more than 97 per cent were erect. 


In the favorable season of 1908, only 63.1 per cent were erect, while 
in the very favorable wet season of 1915, 91 per cent were erect. 
This increased erectness in 1915 probably was due to the continued 
selection for erect heads and the effect of the extremely heavy seed 
crop in suppressing what otherwise would have been excessive vege- 
tative vigor. 
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The average height of Dwarf milo in all 90 plats in all nine years 
was 3 feet, compared with an average of 4 feet for milo. There was 
an enormous variation in average height from year to year. For 
instance, in 1916 the average height was only 2.3 feet, and in 1912 
but 2.6 feet. In 1915, however, under the influence of abundantg 
rainfall, it rose to 4.5 feet, and in 1911 to 4.8 feet. The average 
height of 1.7 feet, recorded in 1913, included many stalks which bore 
no heads and therefore had not attained full height. 

The most important character of Dwarf milo is its outstanding 
ability to produce good yields, as shown in Tables IX and XVIII. 
The average acre yield from all the 90 plats grown in the nine years 
has been 26.2 bushels. Under the same conditions, the average acre 
yield from 107 plats of milo was 22.7 bushels. The lowest average 
yield recorded, except the complete failure of 1913, is 8.6 bushels, in 
1916. The highest is 68.4 bushels, in 1915. In the same years milo. 
yielded 7 and 61.4 bushels, respectively. The yields of this variety 
obtained during the nine years of the experiment may be classified 
as follows: One failure, two poor, three fair, two good, and one 
superexcellent. | 


TaBLE IX.—Annual and average acre yields of all lots of Dwarf milo grown at the 
Amarillo Cereal Field Station during periods of varying length in the nine years from 
1908 to 1916, inclusive. 


{In the statement of yields per acre the bushel is rated at 58 pounds.] 


Annual yields (bushels). Average yields. 
T | } | 4 | 7 8 
C.1,No. | ; A rane years, 9 years 
1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1910 } 1910 | 1909 Pe 
| £0 1908 to 1916. 


Bus. | Bus. | Bus. | Bus. | Cw. 
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TOMAR cn Ke 3 [ental eare | 19.2 | 37.3 | 14.8 O Cathe arses mete 17:8) | Se BRS | SS 
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a Average yield from three plats. © Average yield from two plats. c¢ Average yield from four plats. 


The 9-year average acre yields of two lots grown during that 
period are 27.1 and 26.4 bushels, respectively. The yield of the best 
one is 4.2 bushels more.than the yield of the best milo in the same 
period, as shown in Table XVIII. In figure 6 the annual yields of 
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the best race (C. I. No. 332) during the nine years from 1908 to 1916, 
inclusive, are shown in graphic form, together with the seasonal 
(May to August) and annual precipitation during the same period. 


ALBA, OR WHITE, MILO. 


’ 


The variety Alba, or White, milo, is an exact counterpart of the 
ordinary standard milo except in the color of the seed, which is white 
instead of brown. The early history of this variety is not known. 
It probably was introduced about 25 or 30 years ago. It was found 
under cultivation in scattered localities in western Texas, in 1909, 
during an extensive reconnaissance made by the senior writer. It 
has since been found sparingly in Oklahoma. Five different lots 
were obtained in 1909 and included in the experiments in 1910. 
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Fic. 6.—Diagram showing the seasonal (May to August) and annual precipitation, in inches, and the 
acre yield of Dwarf milo (C. I. No. 332), in bushels, at the Amarillo Cereal Field Station in each of the 
nine years from 1908 to 1916, inclusive. 


The number was increased to nine in 1912, but during the last three 
seasons only two lots have been grown. A total of 34 plats have 
been grown in the seven years. The results obtained are given in 
Tables X and XI. The Alba milo is so similar to milo in its adapta- 
tions and reactions to environment that extended comment upon the 
results seems unnecessary. 

The extremely prolonged ripening period in 1910 was due to the 
very thin stand, which permitted free tillering, there being 70.8 per 
cent of suckers in the total number of stalks. The many late- 
appearing suckers matured slowly, thus prolonging the ripening an 
extra 10 days. Only 60.7 per cent of erect heads resulted. The 
thin stand was due, in turn, to the immature condition of part of the 
seed obtained in 1909, as the exploring trip was made before these 
crops were ripe. 
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TaBLe X.—Agronomic data for White malo grown at the Amarillo Cereal Field Station 
during the 7-year period from 1910 to 1916, inclusive. 


{In the statement of yields per acre the bushel is rated at 58 pounds. | 


Length of period. 
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Yields per acre. 
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The yields obtained from all lots in all years are shown in Table XI. 
The average acre yield of Alba milo in the seven years from 1910 to 
1916, inclusive, was about 20 bushels, or nearly 3 bushels less than 
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that of milo. In no year has the average yield of all lots of the Alba 
variety exceeded the average yield of all lots of standard milo. Like- 
wise, the highest yielding Alba has never equaled the highest yield- 
ing milo. In 1915, the year of bumper yields, however, the average 
» yield of the two lots of Alba equaled the average yield of the five lots 
of milo, being 61.8 and 61.4 bushels per acre, respectively. In short, 
Alba milo is almost identical with milo in all its adaptations, but so 
far is slightly below milo in yield. The annual and average yields of 
one strain are compared with those of the other milos and durras in 


Table XVIII. 


~TasLeE XI.—Annual and average acre yields of all lots of Alba, or White, milo grown at 
the Amarillo Cereal Field Station during periods of varying length in the seven years 
from 1910 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 
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FETERITA. 


Feterita' is a variety of the milo group introduced from the 
British-Egyptian Sudan. It is similar to milo in most of the char- 
acters of the stalks and leaves. In height it averages about 5 feet 
under Panhandle conditions, or about 1 foot taller than milo. The 
head or spike is more elongated, elliptical rather than ovate in out- 
line, somewhat less compact than that of milo, and always erect. 
The seeds are a chalky white, or sometimes bluish white, rather than 
a yellowish white or pale buff. The seeds also are softer than those 
of milo, and hence more likely to decay in a cold, wet soil. A plat 
of feterita grown at Amarillo, Tex., in 1915, is shown in figure 7. 

One importation was received in time to be included in the experi- 
ments in the spring of 1908, while a second was added in 1914. Only 

12 plats have been grown, therefore, in the 9-year period. The 
results obtained are shown in Table XII. 

The total length of the growing period of feterita has varied greatly 
in the nine years. The average is about 107 days. In general, the 
responses of feterita have been about the same as those of milo to . 


ae 


1 Vinall, H.N., and Ball,C. R. Feterita, a new variety of sorghum. In U.S. Dept. Agr., Bur. Plant 
Indus. Cir. 122, p. 25-32, 1913. 
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the same conditions. The shortest period recorded is 93 days, in 


1914, and the longest 122 days, in 1912, though the total duration in’ 


1910, 1915, and 1916 was between 115 and 119 days. In 1910 the 
vegetative and ripening periods were both prolonged, while in the 


last two years only the ripening period was extended. The reasons ¢ 


for these facts have been already stated under ‘‘Milo”’ and ‘‘ Dwarf 
milo’’ and need not be repeated here. 


TaBLE XII.—Agronomic.data for feterita grown at the Amarillo Cereal Field Station 
during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 
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The average drill-row space per plant and per stalk in feterita is 
somewhat longer than in the case of milo. This is due chiefly to the 
softer seed and consequent poorer germination under unfavorable 
conditions, such as the dry spring weather in 1910 and the wet 
weather in 1915. In these two years the plant space was 37.3 and 
29.8 inches, respectively, the widest spacing recorded for any variety 
in any year. The closest was 7.9 inches in 1913 and 1916. 

The stalk space has varied only about half as widely, owing to 
the very free tillering of feterita. It has been more difficult to as- 
sign the proper limits to the vegetative and fruiting periods of 
feterita than to those of any of the other commercial varieties. This 
is due to the more uneven stands obtained and the greater variation 
in the number and percentage of suckers produced. Under dry 


spring conditions even a thin stand of feterita may head at an average. 


height of only 3 or 3.5 feet. Under the influence of subsequent 


rains it may continue to produce suckers for some weeks, and these 


in turn continue to produce heads and to ripen seed. This condition 
represents really not one crop but two or three crops in succession 
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on the same plants. This also helps to explain some of the records 
of prolonged periods of growth or ripening. 

There has been much popular approval of feterita as a supposedly 
more drought-resistant crop than either milo or Dwarf milo, based 
on its occasional production of small to fair yields where the milos 
have failed completely. In the observation of the writers this has 
been due to the thinner stands, which are normal with this variety. 
These give it an advantage over the milos in dry seasons, when til- 
lering is largely inhibited. In only two years, 1909 and 1913, both 
years of drought, has the proportion of suckers dropped below 50 
per cent, or one sucker to each original plant. In 1915 there were 


Fig. 7.—A plat of feterita, C. I, No, 182, at the Amarillo Cereal Field Station, September 28, 1915; yield, 
55.5 bushels per acre. 


69 per cent and in 1910, 75.1 per cent of suckers, or an average of 
three fruiting suckers to each main stalk. These percentages are 
somewhat larger than those of milo in both cases. 

The average acre yield of feterita (C. I. No. 182), in bushels of 58 
pounds, has been 22.8 bushels in the 9-year period. This is approxi- 
mately the same as the average acre yield of the best milo in the 
same period, but more than 4 bushels less than the average acre yield 
of the best Dwarf milo, as shown in Table XVIII. In two years, 
1914 and 1916, however, this feterita has outyielded the best milo 
by quantities a 4 and 7 bushels, respectively. The lowest acre 
yield from this feterita was 9.3 bushels, in 1909, when the best milo 
made 16.5 bushels. The highest acre yield of this feterita was 52.1 
bushels, in 1915, when the best lot of milo yielded 67.5 bushels. It 


A? BULLETIN 698, U. S. DEPARTMENT OF AGRICULTURE. 


is thus evident that feterita can scarcely compete with milo as a pro- 
ducer of grain; and milo, it should be remembered, is consistently 
outyielded by Dwarf milo. 


WHITE DURRA. 


é 
~ The durra subgroup differs from the milos chiefly in the broader 


and more hairy glumes, not transversely wrinkled, and the flatter 
seeds. Two durra varieties were introduced into California in 1874 
under the names ‘White Egyptian corn” and ‘‘ Brown Egyptian 
corn,’ it being reported that they had come from Egypt. They 
have since become known as White durra and Brown durra, respec- 
tively. Like the milos, they differ from each other only in the color 
of the seeds. 

The durras are low-growing plants with dry stems and few leaves. 


The heads are ovate or oval, rather compact, and commonly recurved _ 


or pendent. The broad seeds are lenticular in shape and much more 
flattened than in the case of milo or feterita. Very similar forms, no 
doubt the progenitors of these, are still found in cultivation in North 
Africa and in western Asia under the Arabic general name Dari. 
The forms of Turkestan are taller, with much more compact heads, 
and are known there as Dzhugara, a name probably from the same 
root as jowar, the name used in India for sorghum. 
_ The white form of durra was rather extensively grown in the early 
days of dry farming in Kansas under the name Jerusalem corn. The 
brown form never has been commercially important. There are 
real objections to these varieties as farm crops. Among them are 
the recurved heads, the easily shattering seed, and the covering of 
hairs on the glumes. The first makes harvesting difficult, the second 
causes heavy loss of seed in wind or storm, as well as in harvest, and 
the third is very irritating to workmen in thrashing. Careful selec- 
tion has eliminated the pendent heads and Nos. 27 and 81 have 
heads completely erect The shattering habit and hairy glumes 
have not yielded to simple selection, and none of the many hybrids 
has been entirely satisfactory in other respects. 

Nine different lots or races have been included in the experiments, 
seven being included at the start in 1908 and two having been added 
since. In the last three years all but one have been discarded, and 
that one has been retained chiefly for illustration and comparison. 
Of the nine lots tested, Nos. 27 and 81 are selections from the ordinary 
White durra found in the United States, while No. 283 is an unse- 
lected lot of the same. No. 129 represents the Dzhugara from Tur- 
kestan. No. 244 is a form with less compact heads, called Edra, 
from Arabia. Nos. 247 and 248 are from India and not closely 
related tg any of the others. The results of these experiments are 
shown in Table XIII. 
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TaBLE XIII. SS ewanoni data for White durra grown at the Amarillo Cereal Field 
Station during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. | 
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It seems unnecessary to consider the White durras at any length, 
because none of them are of commercial importance. The following 
observations relate exclusively to the common American form, rep- 
resented by Nos. 27 and 81, which is the only type having promise. 
It will be noted that this form is very early in maturing. The 
shortest growing period was 89 days, in 1914, ‘and the longest 115 
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days, in the abnormally dry season of 1916. The average duration 
in normal seasons is about 95 days. 
Germination, and consequent plant space, has bean more uniform 


in this durra don in any of the milo varieties. In the very dry | 


spring of 1910, stands of one plant every 12.8 and 14.8. inches, ¢ 
respectively, were obtained from the two lots. In the wet spring of 
1915, when the milos germinated to rather poor stands, the one 
selection of White durra grown had a plant space of only 11.7 inches. 


- The most striking physiological difference between the White durra 


and the milos is in relation to tillering.. In some cases, as No. 27 
in 1910 and 1912, absolutely no suckers were produced. In 1915, the 
very wet year, No. 81 produced only 34 per cent of suckers in the 
total stalks. 

In height these selections exceed milo and White milo to a small 
extent. The average height is about 5 or 5.5 feet and the variation | 
was from 4 feet in 1912 to 7 feet in 1913. | } 

Tn yield these White durra selections fall below milo and feterita. 
The average acre yields of the two in the first six years, when both 
were grown, are 16.9 and 17.3 bushels, respectively, as shown in 
Table XIII. The average acre yield of No. 81 in the 9-year period 
was only 18.7 bushels.- In 1915, the year of bumper yields, its 
record was only 36.9 bushels, about 1 bushel more than it yielded in 
1908 and about 30 bushels less than that of the best milo. The 
yields of this selection are compared with those of other milos and 
durras in Table XVIII. 


BUFF DURRA. 


Under Buff durra are grouped, for convenience, several diverse 
varieties. None has been found to have any economic importance in 
the Panhandle. | 

Nos. 104 and 374 are the domestic Brown durra, which is the 
brown-seeded counterpart of White durra. No. 101 is a similar plant 
from North Africa. No. 183 is the Durra Safra or Yellow durra from 
Egypt, more truly a milo. No. 389 is a brown-seeded Dzhugara from 
Turkestan. Nos. 246, 249, and 250 are from India. Nos. 371, 372, 
and 376 are lots obtained from shiploads of chicken feed brought 
in ballast from Liverpool, England, but probably origimating in 
India. 

It is evident from the data in Table XTV that the performance of 
these varieties was so poor as to warrant discarding the entire lot at 
the end of 1913. No. 246, Dagdi Jowar, from India, seemed to be 
the most promising of all, but its average annual acre yield in the 
6-year period was only 14 bushels. Most of the varieties were both 
tall in stature and late in maturing. 


agit 
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TABLE XIV.—Agronomic data for Buff durra grown at the Amarillo Cereal Field Sie) 
during the 6-year pace from 1908 to 1918, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 


Row space. Length of period. | a Seed in— | Yields per acre. 
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MILO HYBRIDS. 


The four selections considered under this head are derived from 
field hybrids of milo. Nos. 199 and 200 are selections made at the 
field station at Channing, Tex.,in 1906. The first is from a supposed 
hybrid between Blackhull kafir and milo, while the parentage of 
the second is supposed to be Sumac sorgo and milo. Nos. 238 and 
239 were chance hybrids of uncertain parentage found at the Amarillo 
Cereal Field Station in 1907. Selections were made only of forms 
having heads and kernels like those of milo in shape, but with the 
heads strictly erect. Since most field hybrids are tall, only the lowest 
were selected. | 
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All four selections were grown in 1908. All were omitted in 1909 
but reinstated in 1910. The number was decreased thereafter by 
the elimination of the least promising until only two remained in 
1914, after which these also were discarded. In spite of continued 
selection, none of them showed any positive value either in productive- ¢ 
ness, earliness, or dwarfness. The results obtained in the six years 
are shown in Table XV. : 


TaBLE XV —Agronomic data for milo hybrids grown at the Amarillo Cereal Field Station 
during the 7-year period from 1908 to 1914, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 
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a First and only heads. 
DURRA-KAFIR HYBRIDS. 


Only five separate hybrids are represented in the 18 selections con- 
tained in Table XVI. The remainder are varying forms selected 
from No. 198. Of the five, No. 141 is a hybrid called ‘‘ Davis corn” 
found growing locally in Oklahoma and probably a cross between 
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Blackhull kafir and White durra. 


of 1912. 
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It was discarded after the season 
No. 198 was a field hybrid, supposedly between Blackhull 


kafir and White durra, which occurred at the Channing Field Station 


in 1906. 


Among the various forms appearing in the second genera- 


tion were many that seemed very promising. They appeared to 
combine the desirable earliness and low stature of the durra with 
head: and seed characters more like those of kafir. 
these were made, and a number of them have been continued until 


the present, time. 


Selections of 


TaBLE X VI.—Agronomic data for durra-kafir hybrids grown at the Amarillo Cereal Field 
Station during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 
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a First and only heads. 
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TasLeE XVI.—Agronomic data for durra-kafir hybrids grown at the Amarillo Cereal Field 
Station during the 9-year period from 1908 to 1916, inclusive—Continued. 
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and. 2) 20:3. |. 8.2 94 25 | 119 | 59.5 
198-12-4 16.3] 6.5 94 25} 119 | 59.9 
198-15-3....| 19.5 | 13.5 75 34] 109 | 30.7 
1919235107 s..0 91 28{ 119} 61.7 
IBY pane, as iG: taletics 94 25] 119 | 29.9 
DANS iene 18.5| 6.7 75 34] 109 | 63.6 
Average..| 25.6 | 12.0 | 84.4 | 31.3 |115.7 | 51.6 
1911 (black 
glumes): : 
141-1-2-5...| 3.2; 3.0 77 46} 123] 6.5 
141-4-5-8...| 4.1] 3.4 77 46 | 123 | 16.8 
19811 ele 359s 72 33 | 105 | 21.5 
199-75 ee ie 5-91-2388 75 30 | 105 | 36.6 
19S== I 56 488 77 28 | 105 | 23.9 
espe | eS 75 30] 105 | 9.6 
198-192-4...:|--6.1 | 4.1 72 33 | 105 | 32.2 
1908-15-31. 6.5.1 5.7 70 30} 100} 9.2 
108= 1921 eet eto 72 33 | 105 | 26.3 
1911 (white 
glumes): 
103= 7230s 5.4| 3.4 74 33 | 107 | 37.4 
19821924 SPAR seg 74 33 | 107 | 19.3 
108-153 150 72 30} 102] 3.9 
198-19-30e 307-350 74 33 | 107 | 12.5 
B37 er es etSeS "a2 9S e279 14g | 195: | 1729 
Tt ees | 3.5] 25] 68]. 34] 102] 29.3 
VA0-6 tees: | 4.2| 3.9 62 36 98} 5.5 
Average..| 4.8 | 3.8 | 73.1 | 34.6 [107.7 | 19.2 
1912 (black | | Para lh cwel eee 
glumes): | 
141-1-2-5._.| 6.4] 5.0 89 40 | 129 | 22.1 
141-4-5-8:- 3) 6:1 1-455 93 36 | 129 | 25.3 
198-1-1-9° 2) 5/1 | 3.7.) “89 35 | 124 | 26.7 
165-7-Seneee 6.2] 4.3 89 35 | 124 | 30.7 
198-1 7 ele 93 31 | 124 | 29.6 
SIGE Ne AON 96 98 | 124] 14.9 
198-12-4-1..| 4.6] 4.0 96 28} 124 | 13.8 
198-12-4-5..| 7.9]| 5.0 93 31.| 124 | 36.6 
198-15-3....| 6.4] 5.6 89 35.| 124 | 13.3 
198191) i729: |) Acs 93 31 | 124 | 39.3 
1912 (white | 
glumes): 
198=7 =u eoe ABT S389 89 35 | 124 | 17.8 
198-12-4 3.91 3.4 89 17 Me 1067} 2121.0 
198-15-3 9593 278 78 34) 112] 20.6 
198-19-3 5.2| 4.0 89 35 | 124 | 22.6 
72 Ae DN eb 96| 28] 124 | 23.6 
TAQ 4.5 | 3.5 89} 35) 124 | 23.6 
DA Gee ie el eee) 81 {Ne fees Ua perfec 
Average..| 6.0| 4.6 90 32 | 122 | 22.3 
LOTS black |saaes | eee | oe 
glumes): 
198-723 7A nso 7 et Pa ach il | oe eR GE 46.1 
198-11-1 10.3 | 6.7 ryan Ceara (ee ae SS 35.0 
198-12-1 7.9| 6.0 Boa seh eos 24.7 
198-12-4-5..| 10.2] 6.4 SOs ee ae 38.0 
198=15-3292 4 12-5981.-956 pad Mee Oe eae meee 21.5 
1913 (white 
glumes): j 
1982723.2 2 10.6 | 5.5 Sy | Peer cee f 47.9 
198-12-4 6.9] 5.2 rTO)N a es [ep ae 25.2 
198=15-3==_ |-12.0 1 827 7B Pas fare |e Hip | 
DAGS eens SBNOUVEArOnt oR yl Reena ea ae 40.0 
Fy 5 | 9.9] 5.9 73 Ea 40.0 
Average..| 9.8 | Gea liad 77 jee 34.5 


= : 
Syspes 
Seles 
: ro) q 
|e |2 
fica (8 
cn) zal aa) 
P. ct.| Feet.| P. ct 
BO At ARR errs 
SOY a7 I NY [a ca 
S5NO: |e dl Ogle mee 
1005 Ose sS ezine ee 
66:4 Ne SOU ae 
99.3 dR tarot eee 
88.1 | PU ieee 
129 aoe = 


pate 5.7 | 28.3 
ae ts 5.7 | 29.2 
pe 6.0 | 53.7 
ey ee 5.7 | 47.5 
ya 5.5 | 52.3 
eres 5.7 | 55.7 
eco 6.0| 54.5 
es 6.5 | 59.5 
Bavor 6.5 | 50.2 
cs. 6.0 | 43.8 
re 5.7 | 58.3 
Spat 6.3 | 48.3 
pie 7.5 | 56.1 
aes 6.3 | 23.2 
Seca 5.7 | 64.2 
cee 4.5 | 42.0 
tare 5.9 | 47.9 
5.61 4.0| 3.0 
fia zal eG 
25.3 | 3.5 | 28.5 
34.9| 3.5] 21.3 
39.3| 3.3 | 37.6 
24.3| 3.3 | 27.6 
Saale ia lbe ae 
4317 | 3.5 |b 
B¥(s 7 Sori neece 
40:5'| 3.71.00: 
Nope |e Stal eee 
Brig eagle cae 
6510! hasaaleeeee| 
63594 Bas ee 
Eta feel ee les | 
33.9 |- 3.3 |..0..: 
TASB | cOuth| aoe 
(ooh seta (pea 
| 37.7 | 3.4 | 19.8 
eee} SMe eres 
Es. a) leas 
CGNs SON, es 
Rea? iguana 
Fein Digit wees 
ae 2.0 

| ees 2.0 

Gre 2.0 

= 4 

coos 1.5 | 

Eh ver 1.9 |---| 


Seed in— Yields per acre. 
S, 
2) 
~ 
ehieit ll aa lees 
fas} 
eB eres bese |S 
S) x = sa D 
P.ct.| P: ct.| Lbs: | Lbs. | Bus: 
BBO SAG eesood bosses 21.2 
aoe SG: tN Seer 2 | eee 16.3 
Soom os|\Soossallsosssoulssisoe- 18.8 
Sesto. | Sosvecl Gere eee 16.0 
eeteae|t ceed | acetee eee 17.0 
Seine (oe aise oan ee | See 12.7 
Laine aise ache soos | -aeeee 17.0 
Pe sioas sects Se wees Sos eee 123 
14.0 | 50.8 | 7,881 |2, 231 | 19.6 
9.9 | 34.1 | 7,775 |2,275 | 13.4 
27.8 | 51.9 | 7,768 |4,168 | 37.3 
26.2 | 55.1 | 6,674 |3,174 | 30.2 
31.3 | 59.8 | 7,080 3,700 | 38.2 
32.2 | 57.8 | 6,332 |3,472 | 34.6 
27.3 | 50.0 | 5,690 |3,100 | 26.7 
38.3 | 64.2 | 6,039 |3,599 | 39.9 
18.7 | 37.2 | 5,375 |2,700 | 17.3 
22.2 | 50.4 | 7,397 |3,247.| 28.2 
32.5 | 55.6 | 7,355 |4,295 | 41.2 
30.4 | 63.0 | 6,485 !3,185 | 34.1 
31.3 | 40.0 | 6,780 |3,810 | 26.3 
7.6 | 33.4 |12,355 |2,845 | 16.4 
37.7 | 58.7 | 7,088 |4,555 | 46.1 
40.7 | 96.8 | 4,312 |1,812 | 30.3 
26.7 | 53.6 | 7,021 |8,257 |) 29:9 
—=—=>—| ————— j ———_ 
2.6 | 57.7 | 3,713 | 113 1.7 
.5 | 56.6 | 3, 230 30 3 
6.1 | 21.5 | 2,560 | 730 2.7 
4.6 | 21.7 | 3,700 | 790 3.0 
8.5 | 22.7 | 2,700 {1,015 4.0 
4.2| 15.3 | 2,800] 773| 2.0 
DS2i eee 2, 483.) 22-25 2.2 
Sx2) fe seaee PAY i Be ea 3.8 
Ore Se 2 Das Wee oe 4.1 
8.4) shee 2,660 }------ 3.9 
ab IBY fal lees 2,960 }--=--= 6.0 
8:8: pee: 3;,030)|2ceee= 4.6 
7A ie eae 3,146 42e2e=s 11.6 
15 OF ese 350951 saeee- 9.5 
Vf al Is 2 6557 \esecee 3.3 
ue ee 2,630) |-252-2 5.0 
32.3°|sc5s-8 3, 003-|2-=-= 11.5 
9.7 | 32.6 | 2,944 | 575| 4.6 


es 


ee ee ee 
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eat Se 


GRAIN-SORGHUM EXPERIMENTS IN THE PANHANDLE OF TEXAS. 


49. 


TasLeE X VI.—Agronomic data for durra-kafir hybrids grown at the Amarillo Cereal Field 


Year and 
C.1. No. 


» 


1914 (black 
glumes): 


198-15-3.... 
Average _. 


1914 (pale 


glumes): 


Average... 


1915 . (black 


Average... 


1915 (pale 
glumes): 


198-15-3..-- 
Average .. 
1916 (pale 


glumes): 
198-7-3 


Station during the 9-year period from 1908 to 1916, inclusive—Continued. 


| Row space.| Length of period. 


Yields per acre. 


+ 

| 

; 3 3 

ob & fon 

E eens . a eS 

ee ae fae See? OB (ia) se 

Sa es Sasha lite || SEP ates cele sel ype 

ey gs o Ai lh = 2 2 

ay n > me |e n ao} aa) 
Ins. | Ins. |Days.|Days.|Days.| P. ct.| P. ct.| Fect. 
10.6] 6.1 66 31 97 | 42.2 | 58.7 4.0 
112 O82 66 31 97 9.0 | 83.3 3.5 
10.9 8.2 66 31 97 | 25.6 | 71.0 BS o/ 
10.7 6.3 66 31 97 | 41.3 | 53.6 py) 
12.2) 10.7 66 31 97 | 11.5 | 74.2 355 
5.9 4.7 64 29 93 | 20.6 | 37.2 3.0 
8.2 6.1 57 39 87 | 26.0} 78.3 2.8 
9.2 6.9 | 63.2 | 30.2 | 98.5 | 24.8 | 60.8 3.2 
15.0 9.5 74 49 123 | 36.9 | 98.4 5.0 
15.4 | 12.4 74 49 123 | 19.1 | 95.8 5.3 
1592") 108.9 74 49 123 | 28.0 | 97.1 5a 2) 
1S 6.9 72 51 123 | 39.0 |100.0 5.5 
8.9 8.4 61 47 108 5.5 |100. 0 O30 
113},.33 6. 6 74 49 123 | 50.0 | 98.9 4.5 
8.3 6.6 64 54 118 | 20. 2 |100. 0 4.0 
10. 4 eal 68 50 118 | 28.7 | 99.7 4.8 
13.9 8.8 83 23 106 | 36.9 | 61.8 2.8 
29.0 | 25.0 78 37 115 | 13.9 | 55.5 2.8 
21.5 | 16.9 80 30 110 | 25.4 | 58.6 2.8 
13.1 9.7 80 65 145 | 25.7 | 23.8 2.5 
21.0 | 18.0 80 65 145 | 14.1 | 28.2 2.5 
7.8 5.2 117 28 145 | 32.1] 55.1 3.0 
16.5 | 12.4 63 34 97 | 24.2 | 63.6 223 
14.6] 11.3 |‘ &5 48 133 | 24.0 | 42.7 2.6 


Seed in— 
6, is 
So 
S a 
a>! 2 
2 Ela aaa rae 
fas} 
Si y[ Mow cap lak 
an oO fy = 
PR. cl\-P ct. Pct.) Lbs: 
rat? 20.2 |......| 4,640 
i 30.9 |......| 3,880 
ule: 25.5 |....-.| 4,260 
oe gt 18.8 |......] 4,240 
a ciike 25.0 |....--] 3,440 
ee 15.8 |......] 3,160 
oat 46.6 |.....-| 2,400 
pea 26/5) (Na oe SIO 
eee 34,9) |. 1587.20 
pati 3058 WT 47600 
Bek aes 32.98)... 1] 5,160 
TU RRNS 25.7 |... =| 61988 
eT, 19,8) |e 58940) 
Waste 3317. 2522) 5s 040 
Sail 52.5 |.....-| 4,000 
nee 39:9 (eee 158 
UM 19.4 |......] 2,160 
Es pati Tess exo 
ee | 20/7 |... ...| 1) 460 
pee tae | 20.8'|......| 1,600 
cae heat BOs esos CED 
Pena TAN ATLA 98790 
nese S135 ual aged 
A eae 1,355 


Nos. 237 and 240 were field hybrids occurring at the Amarillo field 


station in 1907. 


hull kafir and White durra. 
1912, but two selections of No. 240 are still grown. 


Presumably these also were crosses between Black- 


No. 237 was discarded at the end of 
No. 245 is sup- 


posed to be a cross between Edra (No. 244), a white durra from — 


Arabia, and some other variety. 


It appeared at Channing in 1906, 


and the selection was finally discarded at the end of its first season’ 


in 1908. 


The number of selections grown was increased from 16 in 1908 to 
18 in 1910 and then decreased until only 6 have been tested in each 
These include selections from only 2 of the 


of the last three years. 
56086°—18—Bull. 698——4 
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5 originally under experiment. The total number of plats grown in 
the nine years has been 105. The results are shown in Tables XVI 
and XVII, and the best strains are compared with others of the milo- 
durra group in Table XVIII. Beginning in 1910, an attempt was 
made to isolate both black-glumed and white-glumed selections from 
some of the selections which were not homozygous for glume color. 

From a study of the data in Table XVI it appears that the selec- 
tions of 198, 237, and 240 are early in maturing and the selection 
No. 240-6 especially so. The average duration of the growing period 
hes between 100 and 110 days in fairly normal seasons. In 1914. 
when all varieties of grain sorghums matured quickly, No. 240-6 
matured in 87 days, and none of the six selections required more than 
97 days to mature. In 1915, when all grain sorghums were late, these 
selections required only 118 days on the average, or a little less time 
than milo. 

The germination of these hybrid selections has been Bonde on the 
average. Only once in the nine years has the plant space exceeded 
15 inches. In five of these years the plant space has averaged less 
than 10 inches and in one year less than 5 inches. In the very dry 
spring of 1910 the germination was poor and the average space was 
25.6 inches. In 1915, however, with its very wet spring, the average 
spacing was only 10.4 and 15.2 inches for the two subgroups, respec- 
tively. These selections do not tiller as freely as their kafir parent, 
but a little more freely than the durra parent. Only once, in 1910, 
have half of the stalks been suckers and only three times have as 
many as 30 per cent been suckers. The lowest record is 19.2 per 
cent, in 1911. The average height has been 4 feet. 


The yields of all varieties are given in Table XVI and the yields | 


of the best strains or races in Table XVII. No fair comparison can 
be made by considering the average acre yield of all the selections 
in all the years, because these are widely varying hybrid forms 
instead of pure-line selections from a mass variety. It is necessary, 
therefore, to determine the average acre yield of each of such selections 
as have been srown throughout the 9-year period. There are only 
three of them, but there are two others that were separated from 
two of the ales three after the experiment had run two years. 
There is still another, No. 240-6, which has been grown during thé 
last six years. 

As grown during 1908 and 1909, both black-glumed and white- 
glumed forms occurred in the electrons of No. 198. In the autumn 
of 1909 selections were made for glume color, and in 1910 head rows 
of each color were sown. ‘The yields recorded in 1908 and 1909 are 
from the mixed lots, and hence are identical in both sections of the 
table. The subsequent yields are those given by the different 
selections. 


ie eee 
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Taste XVII.—Annual and average acre yields of the best durra-kafir hybrids grown at 
the Amarillo Cereal Field Station during periods of varying length in the nine years 
from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushelis rated at 58 pounds. ] 


Annual yields (bushels). Average yields. 
Selection and 5 6 
0. years,/years,| 9 Vears 
1908 | 1909 | 19101911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1909 | 1908 19084 y 
to £6 o 1916. 
1913. | 1913. 

Black glumed: Bus.| Bus.| Bus. | Cwt 
TI So le Se a et UW CoG Bile@ |) PEC Q) | iesea el Mei aenel ede Dende |i ees ca la er ashes | ae 
Gea Scocccaanse ANSO) |); Pots  Da ab eb [40 0 | 16.2 | 34.5 7.2) 9.0] 14.4 | 16.0 ke 
1OS= Tlie So aslo isees 34.5] 6.7 7.9 | 38.2] 4.0 (| ese evel epee) i Sore (a1 552 5 | esas |e 
N98=12 0c cine Seek S: SAT one os Ll Saleo4anO 4 1250 (Up seca s|tesamres eres beset BEG WeSC AlesShallsgasoc 
198-12-4.......-.. 34.5 | 3.2 Coll \\ 2B. PRE A) |e ee [atonal ee sR Hoe) MAS les se ccllocesac 
NOS=T5=Bito ccs 55. 27.4 7.8) 5.4) 39.9] 4.1 ONR20575)) 2425.) 224 a 142 47, 8.5 
OSH LOS ae Sac so et | eis seymcc SHON Os Onli eroilen oo CO): 1S eee (eee | ee Rojee Bel eee BUS Sate les 

White glumed: : 

IWeA(ERs Goaoceece 41.0 | 2.8] 21.2} 28.2] 6.0 0 | 13.8 | 28.1 Oo | LAG 16554 Ged 9.5 
198-12-4......... BARONS eee OM en ale2n 456 (D) AVES erate Meese ge kes IBSO (palo NosoSonlloctec 

198-15-3....-...- 27.4| 7.8] 16.0 | 34.1] 11.6 0 | 14.8 | 17.9 Lal WSs On| LOS 2s a6 8.5 
19S 19-8 eae ee yes 3.5] 17.0 | 26.3} 9.5 (0) 4 eRe al (Eee eal tee AB Gomer aca Soles sane 
BY eh Serta eee 24.0) 4.1] 12.7) 16.4] 3.3 OF Seco ales | Soosep Hess Ms sce stlleccsse 
BHD) a 8 eke ea ee conan 35.7 | 4.2] 17.0} 46.1 5.0 0 8.6 | 29.3 3.5 | 14.5 | 18.0 | 16.6 9.6 
DADO erstey be sens SS I Co, ae aes) | es 0 | 19.3 | 36.2 3.9 |-12.6 | 16.5 | 17.5 10.2 


The average yields of the two white-glumed selections, Nos. 198—7-3 
and 198-15-3, during the 9-year period are 16.3 and 14.6 bushels, 
respectively. If the yields recorded for these two in 1908 and 1909 
are taken as the yields of the two black-glumed selections in the 
same years, their average yields are 16.0 and 14.7 bushels, respectively. 
Although the annual yields of the members of these two pairs varied 
ereatly, the 9-year average yields of the two selections bearing the 
same numbers but having different glume colors are seen to be 
practically identical. The 9-year average yield of selection No. 240 
is 16.6 bushels per acre, almost exactly that of the selection No. 
198—7-3, both black glumed and white glumed. 

The 6-year average acre yield of selection No. 240-6 in the years 
1911 to 1916, inclusive, was 16.8 bushels, while the average yield of No. 
240 itself was only 15.6 bushels in the same six years. All these 
average yields are much lower than those of Dwarf milo, milo, White 
milo, or feterita, and somewhat lower than those of White durra, the 
average yield of which was 18.7 bushels per acre in the same period. 
The yields of the durra-kafir hybrids are very irregular, although their 
variations correspond in general with those in the yields of other 
groups. In 1911 the yield of the black-glumed No. 198-15-3 equaled 
that of the best milo, while No. 240 surpassed it by some 7 bushels. 
In 1914, an unfavorable year, four of the six surpassed the best milo 
in yield, but in 1915, a year of abundant rainfall, the best of these 
fell 31 bushels behind the best milo. 

The relatively low average yields of these hybrids are due in part 
. to their comparatively poor yields in 1915, when bumper yields were | 
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obtained from most varieties. This was due to a considerable extent 
to their location on a part of the farm exposed to the ravages of 
sparrows, by which much of the seed was destroyed. In 1908, a 
good year, their yields compared well with those of the other varieties. 
On the whole, however, their performance has been disappointing. 


COMPARATIVE YIELDS OF THE MILOS AND DURRAS. 


Table XVIII compares the annual and average yields of the leading 
varieties of the milo-durra group. The data cover 5 milos, 5 Dwarf 
milos, 1 lot each of Alba (White) milo, feterita, and White durra, and 
6 durra-kafir hybrids, a total of 19 lots. Of these, 13 have been 
grown during all years and 6 during only the last seven years. 

Among the six subgroups, Dwarf milo is seen to lead, with average 
acre yields of 26 or 27 bushels. The Standard milos and Alba milo 
and feterita come next, with acre yields varying from 20 to 23 bushels, 
in round numbers. Below them rank the White durra and durra- 
kafir hybrids. As noted previously, the average yields of the last 


named probably would have been higher if they had not been seriously ' 


attacked by sparrows in 1915, the year ot very high crop yields. 


TasBLeE XVIII.—Annual and average acre yields of the leading varieties and races in each 
of the subgroups of the milo-durra group of grain sorghums grown at the Amarillo Cereal 
Field Station vn all or most of the nine years from 1908 to 1916, inclusive. ; 


[In the statement of yields per acre the bushel is rated at 58 pounds.] 


Annual and average acre yield (bushels). 
Variety and C. I. No. 7 years, 9 years, 
1908 | 1909 1910 1911 1912 | 1913 1914 | 1915 | 1916 | 1910 to| 1908 to 
1916. | 1916. 
Milo: 
TAS ts anata sears nib FORE Te ew Ate 19.0 | 28.2] 32.1 0 Ea) os OO PPS oes s5e 
Dairy sey os ot Seat 37.4 16.5 18.8} 24.4] 23.6 0 12.8] 64.8 CD PAs Th PPD) 
DED pea 8 = Been Ss ees 30. 4 3.6 9.8 | 30.1] 33.0 0| 10.7] 60.0 6.6 | 21.5 20. 5 
PU er a ty a eee eer 43. 2 5.8 18.2) 33.3 | 23.3 0| 14.8} 58.6 6.9.| 22.2 PP Uh 
NGS es BY) S ceca Ne Beales 5 nem ten ane rat 189 | 39.3)) 11.9 0) 841] 67.6 e258 21. Oeil eee 
Dwarf milo: | 
ALG Pee Vai ay ies Se a2 42.6 |a12.4 | @20.8 | 536.8 | 613.3 0} 30.0! 74.1 7.61 26.1 26.4 
Dd Soe eee ol eee real Mga 18.6 | 381 11.2 0} 31.0] 62.7 G.i9)5| 224 ails | een eee 
DoZ eect aes shee b 39.5 | ¢14.3 |018.5 | 37.4] 24.0 0) 30.0} 70.3 CE Ne exo Pura 
Ae say Hig al Re LR ns lg Ue a 18.2} 38.9] 19.1 One 2 (254510 338| ee 2050n eee 
SOOT GE Rie Hare) Be Se EN EE BRE 20.0 | 37.3] 34.6 0| 16.2} 68.3 SaGH| 2654 eases 
Alba (White) milo: 
CYS os BASE eH (Ete I ao Ca 1GHO) I cayoler |) set 0! 11.4) 59.3 4285 |27 20 58m aeepere 
Feterita | 
like FRE Oe heat has 40. 2 9.3 14.7 | 31.9] 24.5 O}} 185°) 5221 14.5 | 22.3 22.8 
White durra: 
SIPS hee eee 35.7 7.7 | 10.0} 26.4] 24.3 0| 22.4] 36.9 4.5 | 17.8 18.7 
Durra-kafir hybrids: | 
Black glumed— | 
198-7-3.......- 41.0 2.8 9.1 30. 2 3.0 0 16.2.| 34.5 7.2 | 14.3 16.0 
198-5-3........| 27.4 7.8 5.4 | 39.9 4.1 0) 20.7 | 24.5 2.4 13.9 14.7 
White glumed— 
198-7-3.. 2.2... 41.0 Qe Silo 2) 2852 6.0 Oy} UGS Sha 5.7 | 14.7 16.3 
198-15-3 22... 27.4 7.8 16.0} 34.1 11.6 0} 14.8) 17.9 16 2 13. 7 14.6 
DADE eee ee 35. 7 4.2} 17.0] 46.1 5. 0 0 8.6} 29.3 3.5 15.6 16.6 
2AD=6 ieee a 35. 7 4.2} 17.0} 30.3 11.5 0 19.3 | 36.2 3.5 16.8 17.5 


a Average of three plats. b Average of two plats. e Average of four plats. 
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THe Karin GROUP. 


The kafir group already has been described and the leading varie- 
ties separated by means of a simple key. They are the largest plants 
and the latest in maturing of all the groups. While there is con- 
siderable difference in size and earliness between the different varie- 
ties of kafir, none of them is both as dwarf and as early as some vari- 
ety in each of the other groups except, perhaps, shallu. In most of 
the southern Great Plains area, the kafirs were the first varieties to be 
extensively grown. 
In Texas the milos 
probably had the 
start of the kafirs, 
but in Oklahoma 
the widespread pro- 
- duction of milo has 
been a more recent 
development, while 
in Kansas milo is 
scarcely yet a com- 
petitor of kafir. 
Heads of four vari- 
eties are shown in 
figure 8. 

The results ob- 
tained from the vari- 
ous kafirs are shown 
in Tables XIX to 
XXX, inclusive. It 
will be noted that, 
on the whole, the 
kafirs have made 
their good yields in 


years of normal rain- 
fall and have yielded Fic. 8.—Heads of four varieties of kafir: A, White kafir; B, Guinea 
little in years of de- kafir (Guinea corn of the West Indies); C, Biackhull kafir; D> 


A ae 5 Red kafir .(About one-fifth natural size.) 
ficient precipitation. 


Since corn can not be grown at all under these conditions, it is no 
disparagement to the grain sorghums that some are less adapted than 
others. Each variety or subgroup of the kafirs is considered sepa- 
rately, and the results obtained are shown in separate tables. 


BLACKHULL KAFIR. 
The number of different lots and selections of Blackhull kafir 


which have been under experiment has decreased from 19 at the 
beginning, in 1908, to only 5in 1916. They vary little among them- 
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selves, either in: height, or earliness, or in producing power. A plat 
of Blackhull kafir is shown in figure 9. 

Table XIX shows that in fairly normal seasons, sion as those of 
1908, 1911, and 1915, this variety requires eiyow three months to 
reach the heading stage and nearly a month more to ripen, making 
the total duration of the growing period 115 to 120 days. The 
shortest period recorded is 107 days, for No. 207 in 1908, and the 
longest is 150 days, for three selections in 1915. Drought may 
shorten the vegetative period slightly by checking growth and so in- 
ducing heading. On the other hand, drought may greatly lengthen 
this period if it becomes so severe as to inhibit growth altogether 


Fie, 9,--A plat of Blackhull kafir, C. I, No. 203, at the Amarillo Cereal Field Station, September 10, 1907: 


until rains occur. This condition occurred in 1916, when the average 
duration of the vegetative period alone was 128 days and none of 
the five selections matured. 

The normal height of these varieties under Panhandle conditions 
is about 5 feet. Drought in early summer reduces this height mate- 
rially. For instance, in 1910 to 1912, inclusive, the average height 
was between 4 and 4.6 feet. In 1914 and 1916 the average height 
fell below 4 feet, while in 1913 the crop was destroyed by drought at 
an average height of only 2 feet, mostly without producing any heads. 
In 1915, when the total precipitation was much above normal and the 
highest yields yet recorded were obtained, the average height was 
only 5.1 feet. This was due, however, to a somewhat reduced rain- 
fall in May and June, while growth was being made, and super- 
abundant moisture thereafter while the grain was being formed. 
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TaBLE XIX.—Agronomic data for Blackhull kafir grown at the Amarillo Cereal Field 
Station during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


Row space. | Length of period. | + Seed in— Yields per acre. 
ake hous we! = & 
Seal S 
Year and C.I. | &0 cS fel Ss S 
No. A oo 5 n cs! oz iS E 
g v3 8 Shay aoe pal ae 6 | 8 | 2 3 ie v3 
FI lah he terete iets eee eye | SBC) ert | Gar ee | eke eee ers 
Ss Ss 2a Fa S 3 o S) o S © Ss ® 3) 
ee ea | SS: Bez ie ty} alles") als 9 Wel == a a oyna lo == a ss a 
| | 
| 
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Teas eee ees NIRS ET. ONeill Meese AIO 87 - Sot seers Heba| sk. -2[ciae-2| Soe |S eee 42.2 
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Bo ie eae Poe sytles as, 94 foo ls go aia) eae nl eee ee Pe eel Fe Nea i mB sae aes 3.9 
Sale re OF OSL Coy, Oi ie Cad ee ee 1 Eta Wey (eee el Pe ea fo age eae me be ES eee 7.0 
Acyorages 4 el2. 451 1007-9204.) 2.02. | Jso.2: 1S IC ea A (ee be are Rael 9 cae fa gt tye odie 5.9 
1910 | 
7 alec le 19535 [229-49 91) "39 | 130 | 53.0 2.25: AN IY a) Se KE Bale haat ae ee Bote ee 1.0 
Rghia sian PG a9 3 @Sl 43.) 124 | 47/0 uc. AS ON| ei eal doa © Ieee (ch 5 te Res 1.4 
GY ae eae fOuvaletiatee 207) 365|\> 243-| 49.8 | 4 22: AOD AS TS Te | 958.6. 443321) abo malee aso 
NG eto a ee 20.7| 10.0) @76] 48| 124] 51.7|-.-... 4.21 10.4] 5.7] 54.9] 4,150} 433] 4.0 
Dire aes os MeO tea ail. 43) 124) 48.9 22-2: 4.2] 12.1 | 7.0] 57.8|3,761| 456| 4.4 
a gee eee assett. | a Gio) 6387 129} 4876 | ase. AND: |g tee IEy: Sag. | ees LR ae ie 1.6 
Fl, Oi eenee e 198751022 | 290 )2 38.} 128 || 4863 |i. 5-25. BO | tie A Neg? | Aa as oe le a Det 
ast coe 48.0] 19.6} 293] 36| 129 | 59.3]...... AG | eae ie a: Ba peer x 1.5 
N33 te wee 19.2 | 10.3; 291] 39] 130 | 46.8)....-- AS ON) eae ae Oe | em es |i Bae 2.6 
Boheme 22.5.1 32.7 | 491 | 35| 126 | 43.4|_....- AAs epee NS ees ges | 0 ies oe ae 4.8 
53a epee Me Fett26)| a9 | 38 | 129°] 5628 |Lo.-.. AQ) |e REE ieee wie ede ae 3.5 
2312 Scant Deal stieot| a 91.) > 39.) 130) 52:3 lec 7 RV) eae D Re |S all 7 Ri 1 ae || -aeseets Waa D8 6 
ose eeeecees 27.9| 12.3] 291) 39] 130| 56.0].....- CONE Rees BE Aen RAS fi 4285 
37,4 See aes Diesatg0e 73-90-33 1+ 123 54.4 1s. TEN (fe Ramee ONE ey Siete emer Paces Se |. 22:5 
Shoe see 24.0| 10.7| 290] 39] 129] 55.4|...... AR aie 5. ieee [Ecce cc] ee Se | 4.3 
Average..| 23.7 | 11.4 | 89.6 | 38.8 |128.5 | 50.9 |.....- Bere ee is | 0 0, || Le aso 
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woe: S. 8.3| 4.8 Oi. Sine toe ZON Gye ore 4.5 | 34.0] 19.8] 58.1] 8,839 | 2,739 | 26.5 
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Sige eae SoS: |e 4-Se|, 96.| 28 Ie 194 4555 se = 4.5 | 28.1 | 14.0] 49.8 | 7,932 | 2,232 | 18.6 
7 eae 6s S681: 96 |) 28 Ith 4 | 4152 bo 2s 4.5 | 21.5] 7.8] 36.5] 8,901] 1,921] 11.7 
SEARS Oe BAG [ASo > |) 9G see 28illy 1241 3756 |e se. 4.51 17.9] 6.9 | 38.5] 9,291] 1,671] 12.4 
SCo dee BaF Se | 95.309, 125° |) 3159 |e 4.5] 18.3] 5.9 | 32.3] 9,612] 1,765] 9.5 
ih Dee OL Oubeng 0. |. 2S) '4G 1E 182) ('29.0 |. 2.25. 4.5 | 37.3 | 23.0 | 61.7 | 5,360 | 2,000} 20.6 
23) eae SSGr le be 8s fer S8e Maat a2 | 390 Aa | Soe 4.5 | 35.8 | 22.8] 63.6 | 5,520 | 1,980] 21.0 
Rr hu, TIE MB ag | eee) Tey dt UR YR ee 4.5 |-38.9 | 26.4 | 67.9 | 5,340! 2,080! 23.6 


a First and only heads. 
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TABLE XIX. Bar dee. data for Blackhull kafir grown at the Amarillo Cereal Field 
Station during the 9-year period from 1908 to 1916, inclusive—Continued. 


{ 
Row space. | Length of period. | a ; Seed in— Yields per acre. 
| a | 6 
Year and. I. bb e Su ibis 3. 
ei Bo age | Ie S| g © 1 
‘ : = = | boa | 2 is} Fe. ||cot. Eva paces i 
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Average 954 | 7A |) 8258 163208) 1 15 46)-24.:8, | 4924 |) 8329) 2352) 1258522 4,680 | 1,085 1051 
1915 a ene ed Re cS a ese eae ewriiilges aires. 
(heen ee 10233|—7.036 91 59 150 | 35.7} 94.3} 5.3 | 42.2 | 31.2 | 73.0 |12,320 | 5,200 | 64.0 
24 ie ee 10.2} 8.6 87 49 136 | 15.7 | 92.4] 5.0] 38.6; 29.6) 76.7 | 7,760 | 3,000} 38.3 
BU ere Gal 8.6 87 54 141 | 43.1} 93.5] 5.0] 42.1] 30.0} 71.3} 7,120 | 3,000] 35.7 
ab0=-e eee eee 10223) 1629 91 59 150-| 33.0.) 97.0 || 5.0 | 45:3) | 32.67) 72. 3)|1), 460 | 5; 2005) sG2a0 
SY es gee LOD 653 94 56 150 | 48.3 | 82.0) 5.3 | 42.0] 31.2 | 74.4 |10,280 | 5,160 | 64.0 
ot eee Pad) 850 87 52 139 | 49.6} 98.9 | 5.3 | 538.5 | 39.4] 73.7 | 7,100) 3,800] 46.7 
Average..| 12.2 7.4 | 89.5 | 54.8 144 | 37.6 | 93.0] 5.1] 43.9 | 32.3 | 73.6 | 9,340 | 4,226] 51.9 
1916: FP ireg| © & aM aT Asn paneat|: &lrotellin amin Seana) Rama & meen | ae reemrn| enema | naan | ernie nS 
(BES eae HS: 1) 10707)" BS 34.0 | 34.3 | 3.5 
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a First and only heads. b Machine headed. 
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The stands obtained vary somewhat with the aealinats at sowing 
time. Either a cold, wet spring or an extra dry soil may reduce 
germination and consequent stand. The distance between plants 
in the Blackhull kafir varied from about 8 inches in 1911 and 19138 

to 9, 10, and 12 inches in all the other years except 1910, when dry 
soil reduced germination and so doubled the average plant space. 

The average stalk space is governed by conditions occurring 

during the vegetative period and determining the formation of 
suckers. In general, about one-third of the total stalks are suckers, 
making a proportion of 2 main stalks to 1 sucker. In 1909 the 
spring drought reduced the percentage to about 14, while in 1910 the 
May rains combined with thin stand induced vegetative growth 
until half the stalks were suckers. Both these were years of drought 
which reduced the yields almost to the vanishing point. It will be 
noted that in the dry year, 1912, when the spring rains were suf- 
ficient to produce 44 per cent of suckers, only 25 per cent of all 
stalks were able to produce heads. 

TaBLE XX.—Annual and average yields of standard Blackhull kafir, Sunrise kafir, 


Dawn (dwarf) kafir, and White kafir grown at the AmarilloCereal Field Station during 
periods of varying length in the nine years from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


Annual yields (bushels). ; Average yields. 
Variety and | Seal 4 6 8 
C. I. No. years, |years,/years,) 9 Veors 
1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1910 | 1908 | 1909 1908 to 1916 
to to to ° 
1913. | 1913. | 1916. 
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a Average yield from three plats. 


A study of the annual and average acre yields, as given in Table 
XX, is very interesting in the light of the summary of climatic 
conditions given previously. In two years, 1913 and 1916, abso- 
lutely no yields of grain were obtained. In three years the average 
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yields were between 3 and 6 bushels per acre. In two years, 1911 
and 1914, small yields, averaging 18.7 and 10.1 bushels, respec- 
tively, were produced. In 1908 there was a full yield, 33.8 bushels 
per acre, while in 1915 the very large average of 51.9 bushels was 
obtained. The average annual production in the entire 9-year period€ 
based on a total of 109 plats grown, is only 12.3 bushels per acre. 
The highest average acre yield, in this period, is 17.3 bushels. Two 
other lots grown in all nine years yielded 16.9 and 16.5 bushels, 
respectively, while the average yield of five lots is 15.3 bushels. 

The comparatively low returns given by the standard forms of 
Blackhull kafir led to efforts for improvement through breeding. 
The Early, or Sunrise, Kafir, and the dwarf variety discussed next 
in order are two of the varieties resulting from the breeding opera- 
tions. Both have yielded better in the years in which they have 
been grown than any of the older forms, as will be seen in Table XX 
and again in Table XXX, where the annual and average yields of all 
leading kafirs are summarized. 


SUNRISE KAFIR. 


The Sunrise, or Early, kafir (C. I. No. 472) was developed from a 
single head, which bore the selection number 30. It was selected in 
the autumn of 1906 by Mr. A. H. Leidigh, then superintendent of 
the Amarillo Cereal Field Station. The Dawn (dwarf) kafir (C. I. 
No. 340) has been developed from the same head, the exact origin of 
which is not known. Probably it was selected in one of the Black- 
hull kafir plats on the station at Amarillo, or at Channing, Tex., 
where the station was located previous to 1906, but it may have been 
found on some near-by farm. 

Head No. 30 was used to sow a head row in 1907. The resulting 
plants were like ordinary Blackhull kafir in nearly all respects except 
earliness and stature. This row was heading on August 14, while 
none of the other selections headed until August 26, or 12 days later. 
In height, row 30 varied from 3.5 to 5 feet, while the other selections 
ranged from 4.5 to 5.5 or 6 feet. The heads were compact, but not 
completely exserted from the upper sheath. The glumes were black, 
and the kernels apparently were a little longer than those of ordinary 
kafir. 

The earliness and variable stature, as also the scarcely exserted 
heads, indicate hybridization. Since the plants in other respects are 
so typically Blackhull kafir, the hybridization must have been be- 
tween that variety and another having very similar characters. 
Among all the grain sorghums, only White kafir could impart earli- 
ness, dwarf stature, and shorter peduncles to Blackhull kafir without 
changing its other characters. It seems safe to conclude, therefore, 
that we have here the progeny of a chance hybrid between Blackhull 
afr and White kafir. 


a 


GRAIN-SORGHUM EXPERIMENTS IN THE PANHANDLE OF TEXAS. 59 


Six heads were saved from this head row of selection No. 30. The 
seed from these heads was sown in 1908 in six head rows, numbered 
30-1 to 30-6, inclusive. Later in the year Cereal Investigations No. 
340 was given to the selection No. 30. Two of these six rows, Nos. 

and 2, proved uniformly dwarf and early, and heads selected in row 
, have ieee the progenitors of the Dawn (dwarf) kafir hereafter con- 
sidered. Rows 3 to 6 were all early, but heterozygous for height. 
Row 4 contained both tall and dwarf plants, but was most uniform 
in other respects. Heads were selected from the tall plants. Rows 
3, 5, and 6 were discarded. 

In 1909 five head rows were grown (C. I. No. 340-4-1 to 5). These 
all bred fairly true to the tall early type, though containing some . 
dwarf stalks. Heads were selected from both tall stalks and dwarf 
stalks. Their records in the plats begin with this year. 

In 1910, seed from heads taken from tall plants was sown in 10 
head rows (C. I. No. 340-4Bt-1 to 10). The resulting plants were 
nearly all tall, though a few dwarfs appeared again. The average 
height was 5.3 feet. The tall and early selection being now fairly 
well fixed, it was given the distinct number C. I. No. 472, and later 
named Sunrise on account of its earliness. Ten head rows (C. I. No. 
340-4Bd-1 to 10) also were sown with seéd from the dwarf plants in 
No. 340-4 of 1909. The plants in these rows were all homozygous for 
dwarf stature and differed not at all from those oe from the seed 
of No. 340-1 or Dawn (dwarf) kafir. 

Like all the other kafirs, this selection did not produce heads in 
1913. In the other seven years the average duration of the vegetative 
period has been 88 days, of the fruiting period 36 days, and of the whole 
growing period 124days. Blackhull kafir did not mature in 1916, and 
the record of Sunrise is not complete in 1909, so that comparison can 
be made only for the five years, 1910 to 1912, 1914, and 1915. In these 
five years the average duration of the three periods in Sunrise kafir 
was 85.6 days, 38.6 days, and 124.2 days, respectively. In Black- 
hull kafir the average duration of these periods in all selections was 
88.8 days, 42.2 days, and 131.0 days, respectively. This shows an 
average shortening of the growing period by 7.5 days in favor of the 
Sunrise kafir, which is an item of much importance in districts where 
the season is fairly short and summer cmon is of Hieergpetenie occur- 
rence. 

The complete experimental data are found in Table XXI, a study 
of which shows that fairly good germination and good stands were 
obtained in all eight years. The closest spacing was one plant to 
each 4.7 inches, the widest was one plant to each 17 inches, and the 
average was one plant to each 9.2 inches in the 8-year mariog. In 
the very dry spring of 1910, when poor germination was recorded 
from nearly all varieties, the plant space in Sunrise kafir was 17 inches. 
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In the wet spring of 1915, however, when the average plant space 5 ! 


in all selections of standard Blackhull kafir was 23.7 inches, the space 
in Sunrise kafir was only 10.2 inches per plant. 


TaBLE XXI.—Agronomic data for Sunrise kafir (C. I. No. 472), grown at the Amarillo 
Cereal Field Station during the 8-year period from 1909 to 1916, inclusive. ¢ 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 


Row space. | Length of period. Seed in— Yields per acre. 
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The average stalk space varied within much closer limits than 
did the plant space. The closest spacing was 3 inches, the widest 
was 10.6 inches, and the 8-year average was 5.2 inches. This is 
a very uniform spacing over a period of eight years and also a very 
close average spacing for a kafir variety having an average height 
of about 4.8 feet. In general, the tillering was proportional to the 
stand. The proportion of suckers varies from 13.8 to 61.4 per cent, 
the average being 41.6 per cent, or about one sucker to each 1.5 
main stalks. | 

The average acre yield is 15.4 bushels in the 8-year period, as 
seen in Tables XX and XXI. During the same eight years the 
average acre yield of five selections of Blackhull kafir was 12.7 
bushels, and that of the best one was 14.3 bushels. In 1913 none 
of the varieties produced any yields whatever, and in 1916 the 
standard Blackhull selections produced no grain, though Sunrise 
yielded at the rate of 9.3 bushels per acre. In 1909, Sunrise tied in 
yield with the best Blackhull kafir, and in 1910 it outyielded all 
Blackhull selections. In the other four years Sunrise was exceeded 
in yield by one or more of the standard selections, but never by the 


same one in all years. These comparisons can be seen to better 
advantage in Tables XX and XXX. 


DAWN (DWARF) KAFIR. 


The origin of this dwarf race (C. I. No. 340) has already been 
stated under Sunrise kafir, the two having developed in 1908 from 


selection No. 30, grown in the previous year. The chief difference a 
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between the two is in height. The original head row of No. 30 in 
1907 was heterozygous for stature, but of six head rows grown from 
it in 1908, two were uniformly dwarf and probably inherently so. 

~ In 1909, 10 head rows were grown from seed of row No. 340-1 of 
1908. All the rows were uniformly dwarf and early. To test the purity 
of this progeny in regard to dwarf stature, 10 heads were selected 
from the tallest of the dwarf plants and 10 from the lowest. The. 
average difference in the height of the two sets of parents was about 
6 or 8inches. In 1910 the seed from each lot of heads was used to 
sow 10 head rows. ‘There was absolutely no difference in the progeny 
of the two lots called, respectively, Nos. 340-1—Ad and 340-1-At. 


Fic. 10.—A plat of Dawn (Dwarf) kafir, C. I. No.340, at the Amarillo Cereal Field Station, August 17,1915, 
yield, 68.3 bushels per acre. 


For six generations since, or nine m all, this race has bred true for 
dwarf stature and earliness. A plat of Dawn kafir grown at 
Amarillo, Tex., m 1915, is shown in figure 10. 

The number of plats grown in each year in the 9-year period 
has varied from 1 to 3, the total number bemg 17. Selection has 
been practiced within this race in the hope of obtaining still lower 
stature or earlier maturity, but without special success. The results 
of the experiments conducted are shown in Tables XX and XXII, 
and the annual and average yields of this selection are compared 
with those of other kafirs in Table XXX. 

Besides being more dwarf than the ordmary Blackhull kafir, the 
Dawn kafir is also a little earlier, as will be seen in Table XXII. In 
1908, when all varieties developed normally, the difference was 
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about eight days in favor of the Dawn, which gives it about the 
same earliness as Sunrise kafir. In some seasons this difference 
was reduced to 1 or 2 days. In 1914, a dry year, and in 1915, a wet 
year, the difference was increased to 13 or 14 days. In 1916, a very 
dry year, the Dawn headed about 10 days ahead of the standar¢ 
kafir and produced some grain, but the standard produced no grain 
whatever. 
TaBLE XXII.—Agronomic data for Dawn (dwarf) kafir grown at the Amarillo Cereal 
Field Station during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds. ] 
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In the matter of germination and stand, the Dawn kafir has been 
comparable to the ordinary Blackhull kafir and to the Sunrise kafir. 
In 1908, the plant space was 14.1 inches and in 1910, a dry spring, it 
was 22.9 inches. The average spacing in the entire period of nine 
years was 11.4 inches, which is about 1 inch closer than that of 
Blackhull kafir, but is about 2 inches wider than that of Sunrise 
kafir. The final stand, or original stalks plus suckers, has been 
good. The average stalk space is 6.1 inches, compared with 7.6 
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inches in Blackhull kafir and 5.2 inches in Sunrise kafir. The pro- 
portion of suckers to main stalks has exceeded 1 to 1 appreciably 
only once, in 1910, when the suckers formed 63 per cent of the total 
stalks. In general, it may besaid that the Dawn kafir shows about 
the same reactions to environment as does the Blackhull kafir except 
Yn the matter of earliness and consequent yield, especially in un- 
favorable seasons. 

The average acre yield of Dawn kafir, as shown in Tables XX and 
XXII, has been 18.8 bushels in the 9-year period, while that of all 
lots of the ordinary Blackhull kafir has been only 12.3 bushels. 
During this period the best lot of Blackhull has averaged 17.3 bushels 
and the average yield of five lots has been 15.3 bushels. During the 
eight years in which the Sunrise kafir also has been grown and com- 
parison can be made, the average yield of the best selection of 
Blackhull kafir (C. I. No. 71) was 14.2 bushels, that of the Sunrise 
kafir was 15.4 bushels, and that of the Dawn kafir was 17.5 bushels 
per acre. It is in the dry seasons that the Dawn shows its signifi- 
cant advantage over Blackhull kafir. In 1908, a normal season, 
the Dawn was outyielded by ten selections of Blackhull kafir and by 
the average of all. In 1915, an abnormally favorable season, its 
yield was exceeded by those of three out of the six Blackhull selec- 
tions grown, though not by the averae> of all. In every other 
year except 1913, when no yields were obtained from any varieties, 
it markedly outyielded Blackhull kafir. Not only did it exceed that 
variety in average yield, but also in the comparative yield of the best 
plat each year. In fact, the poorest plat of Dawn outyielded the 
best plat of standard Blackhull in every one of the dry seasons. 


WHITE KAFIR. 


White kafir has been grown in the United States since the begin- 
ning of the experiments with the kafirs. In recent years, however, 
it has been displaced by the Biackhull kafir, and now it is rarely 
found in field culture. It differs from the Blackhull kafir in three 
characters, namely, in white glumes instead of black, in smaller and 
shorter plants, and in the inability to push the heads completely 
out of the boot or upper leaf sheath. ‘This last defect probably is 
only a corollary or expression of the lower vegetative vigor of the 
‘variety. — 

Selection to improve its habits in the matter of the exsertion of 
the head was begun as early as 1907. The White kafir was normally 
earlier than the Blackhull kafir. If a race with good heading habits 
could be produced, it might be a valuable crop in unfavorable seasons 
and at higher altitudes where the seasons are short. While some 
progress has been made in producing a race with a more completely 
exserted head, it has not proved a very high yielder. The results 
obtained since 1909 are shown in Tables XX and XXIII. 
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TaBLE XXIII.—Agronomic data for White kafir grown at the Amarillo Cereal Field — 
Station during the 8-year period from 1909 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 
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The White kafir has much inherent earliness, as is shown by its 
record in 1913 and 1914, dry years, when the duration of the total 
growing period was 96 and 91 days, respectively. The much longer 
duration in all the other years, except 1916, was caused either by 
slow ripening or the delayed maturing of heads which did not com- 
pletely emerge from the boot. In general, it is about 10 days earlier 
than Sunrise kafir and 18 to 15 days earlier than Dawn kafir. , 

The stands obtained have corresponded rather closely to those of 
the Dawn kafir. They are better, therefore, than those of the Black- 
hull kafir, but not as good as those of the Sunrise kafir. The final 
stand, or stalk space, has been very uniform, but never exceedingly 
close. It has varied between 5.6 and 9.9 inches per stalk. The pro- 
portion of suckers has varied from 11 per cent in 1914 to 47.6 per cent 
in 1910. Only in that year, however, has the proportion appreci- 
ably exceeded one sucker to every two main stalks. The height has 
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varied from about 3 feet to more than 5 feet, the average being about — 
4 feet. | 
The average acre yield of White kafir in all eight years is about 15 
bushels. This is but little better than that of the average of all selec- 
tions of Blackhull kafir and much less than that of the Dawn kafir. 
» The comparative yields of all leading kafir varieties will be found in - 
Table XXX. White kafir has exceeded Dawn kafir only once, in 
1912, while it fell far below that variety in 1915, the year of bumper 
crops, when its yield was only 37.3 bushels per acre. Although early 
in maturing and of dwarf stature and, therefore, presumably at an 
advantage in the many dry seasons in the past poke yous, its per- 
“opmmnee has been disappointing. 


RED KAFIR. 


Red kafir differs from the Blackhull subgroup, including the 
Blackhull, Sunrise, and Dawn varieties, by its much longer and more 
slender spike and its red-brown seeds. It is one of the two original 
varieties exhibited by the Orange Free State at Philadelphia in 1876; 
it was bred in Georgia for many years and finally distributed in the 
dry-land sections of the southern Great Plains States. In the higher 
parts of the Panhandle of Texas it has not been as popular as the 
Blackhull variety, nor has it proved any better as a producer. Care- 
ful and lec selection so far has failed to improve it suffi- 
ciently in this respect. 

The number of different selections and races in the plats has varied 
from seven or eight in the first six years to only two in each of the 
last three years of the 9-year period from 1908 to 1916, inclusive. 
The total has been 51 plats in the nine years. The results obtained 
are presented in Tables XXIV and XXV. The annual and average 
yields of the best races are compared with those of the other levies 
in Table XXX. 

Red kafir is about six or seven days later at Amarillo, on the 
average, than Blackhull kafir, though in 1915, the very wet year, 
the Red kafir ripened a week earlier than the Blackhull. Usually 
the difference in time is distributed proportionately in both the 
vegetative and fruiting periods. In 1911, however, the vegetative 
period of Red kafir was three days shorter than that of Blackhull 
kafir, though the ripening period was eight days longer. In 1910, 
1912, and 1914, on the other hand, the ripening period was two to 
three days shorter, while the vegetative period was two to eight days 
longer. 1In1915 the vegetative periods of the two were of almost iden- 
tical duration, but the Red kafir ripened in 47 days after heading, while 
the Blackhull required 54.8 days, or eight days more. The Blackhull 
had a little wider spacing of plants than the Red kafir, but this was 

equalized by the production of more suckers, so that the stalk space 
56086°—18—Bull. 698 —5 
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was the same. The difference in these factors does not seem suffi- 
cient to explain the difference in ripening. It is said that under 
humid conditions the Red kafir is naturally earlier than the Black- 
hull. The season of 1915 approximated a humid condition in the 
Texas Panhandle and the early ripening in that year may have been 
the natural response of this variety to those conditions. 


TaBLe XXIV.—Agronomic data for Red kafir grown at the Amarillo Cereal Field Station 
during the 9-year period from 1908 to 1916, inclusive. 
[In the statement of yields per acre the bushel is rated at 60 pounds.] 
| Row space.| Length of period | | = Seed in— | Yields per acr2. 
aes 3 | § | 
Year and C. I. | Je = is 5 = 
No. =| 81s rob ag ets og Reese) Mee = = 
, 3} eS) S428) § Ss |e Se) a ieee 
|e) e183 (20 tsap Sele Se econ 
| 7) > Se is R = = 7 Ss = = = 3) 
1908: Ins. | Ins. |Days.|Days.| Days. | Per ct (Pert Feet. | Per ct.| Per ct. pas Lbs. | Lbs. eee: 
Baste te | 8016.5 CS SE 1a eee | Ses ey [ee pall feces ER Ee = 42.7 
aE. ete OT O ee Sls, 30 | tat, Aiea Rocky eee Beteam ci 0s 52 ae feeee ee 30.1 
cv Gg Bel Be) | as EEE BI? SP pias eee oe FAT bafesae Ph PEER) Mia =) oe o> 22 Beers 5.56 = 
eee [12.4 ) 7.1| 90] 28) 118 | 42:7 |-._.. 5-5 |...... eae ee le scose|s ae 7.0 
eet e® ties j-th a We man sl (ae el cas Pls ee Te | soe pepe palates Pe daa e228 | 97.7 
74 ae a 1122) 7.0) Sth. s/he 26 eee 5.5 | a ee Bee eee Eee oe 28.7 
Bets | 12:1] 7.2] 91] 33| 124 | 40.5 |-2222 7g ee fees tas Wass Bese. | 32.0 
Average | 11-5 | 6.9 | 89.7 | 31.5 [121.3 | 37.9 |---..- eases g foe Sees Rice ees oe | 33.0 
1909: | | BEES | 
“iN weenie Leola a) S92 ach Sees Ay ay Pens Wee oe) cee Pee oes he 2.0 
co oY eo os Wad 3 tak a cae He Heer ce Brg Rees Sis ite Pee es | 2.0 
Eee ae ria) age Tel eget leptin [S03 | DAT Yoo aoe eae | 2.0 
2. is Sine fe7 Oe Sa eal Be  i ene Meters bebe es S| PF ee i so / 10.0 
GRE ee Se 16.074, 12.5l oy SENT ca eae 22.31 58.0.0: <7 Ano ES ae ee | 10.7 
GOK Eo, TAC Sot fay Wel 1 ae! lta Ne SAS dy Re iy (ese REY Cet peel pa) AS eee) 
pa ee res el Be (a (Pe Pp a Oe Gee ae Sle [i a a Se ee 3 ees | 4.6 
Bin ste he ae CWT Pal hy A Dean Ses ee a yl 27k ol eee nent oe Pb eee | eS cee ee aR 
Average.| 11.6 | 8.7 | 93.4 |__..__|......| 26-1 | 28.0 |... [Lo Size [Sees aoe | 49 
1910: | | | | 
E> OA eS eee | 46.5117.6| 103] 40| 143 16.8} 9.6 | 58.0 |3,216| 531] 5.2 
Soe) 157.0} 19.5| 103] 40 143 12.5] 7.6 | 60.8 |3,326| 416] 4.2 
OO ie. ets | 40.5 | 16.8] 290] 38) 128 7.5 | 4.1 | 53.8 |3,526 | 266 | 2.4 
1 Pe ES: | 45.7 | 16.3) 103] 40] 143 12.4 | 7.3 | 58.7 |3,653 | 454| 4.4 
ihe ee ( 53.0} 16.5| 290] 33] 123 8.7 | 5.0 | 57.7 )3,438 | 300) 2.9 
eee | 27.3] 9.1] 106} 37] 143 | 65.5 | 42.5 | 4.2 ]..2... fees Bees ae RE. 7.5 
66. ose 24.4|13.0| 290] 28| 118] 46.8|38.5| 4.5 |... [ese eaeees a ees 10.7 
ee ee eee SSE EE EEE 
Average.| 42.1 | 15.5 | 97.8 | 36.6 |134.4 8.2| 6.7 | | 5.3 
1911: | | | 
Si oete) ae S. | 16.7| 10.9|° 86| 46] 132 39.1 | 25.7 } i8.7 
GS ie. eS lie | 15.4] 10-0] 86| 46] 132 35.5 | 23.4 15.8 
692. 3A ee 12.5] 8.0] 88] 44| 132 33.9 | 21.2 | 17.5 
BED ee al 11.9 7.6] 88| 44] 132 36.8 | 23.6 | 19.0 
FRE ALIS G7 1".6.8 1 88 [441 132 35.3 | 21.0 | 15.6 
Sift save: 2 ee 11.3} 7.8] 86] 46] 132 42.3 | 27.3 24.3 
5 ER Lae 16.3|10.4] 86] 46| 132 660.3 | 32.5 | 20.0 
Average.| 13.4| 8.8|86.8| 45| 132 40.5 | 24.9 18.7 
1912: We ee | 
Ey a iat |} 16.8| 7.4] ¢88| 51] 139 6.2] 3.6 | | 3.0 
GS24+2 “eae | 16.8] 6.7} 488) S51] 139 6.8} 4.0) | 3.8 
GOs sor Ss 20.0| 8.2] 490) 49] 139 7.0} 4.3 | [Sse 
DIge7F SOUS 15.9| 6.7| 492] 47}, 139 4.4] 2.4 2.2 
es ie | 17.1] 7.1] @92| 47] 139 5.3 | 3.4 | 3.1 
Beene se }16.2| 7.1] 99] 35] 134 33.8 | 14.7 11.2 
Saree kee (16.8 | 7.4] 104] 34] 138 10.9 6.0 | 5.8 
re A Mee Se | 48.0|12.6] 95| 44] 139 5-54) 1-6) 1.1 
Average.| 21.2 | 7.9 | 93.5 | 44.5 | 138 9.9| 5.0| 5 4.3 
a First and only heads. b Machine headed. 
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TaBLE XXIV.—Agronomic data for Red kafir grown at the Amarillo Cereal Field Station 
_ during the 9-year period from 1908 to 1916, inclusive—Continued. 


Row space. | Length of period. a Seedin— Yields per acre. 

Year and C. I. Bp 5 a 5 Ss 

mo 3 & Leta) ea S oS 35 ae es 
Se ee Se eet eed levak Meath pelle atime ecb 
Ss Ss Es = S g $ ‘O 5 S } Ss $s 3 
Pe ae |e et a) ol cl i] he sl rcs) lf N= pallor 

2 See | eee 8 —_ 

1913: Ins. | Ins. |Days. | Days. Darel Pacelperc Feet. |Perct.| Per ct. Peret | Lbs. | Lbs. | Bus. 
aye Beane tise || cel ea tea Ri eritad ee 20 eee Headey aes [iS at Altea. 
Ta ee ane ipa ar4| Sy ee lgeote Cae Mabe PW ig RES Tet DI0c ae ere Pee 1 As | sabe ie ae 
CUM PID (GSS ee es 3852 eee 2058 See eae ee ee need he ere | 
Oe ae HOE Gu Seek fe en ES 40.5 |_.2 4] 210) ees ee. eae ee es Ae 
DPSEEL F 1N0y. Lape Re eyed OS 9 Se STO 8 5 | RRS eee ee ee ER Ss aE Fe BIDET ets VT 
ROM ReSupe Hage em ipise: ceca tets CU | Gee Das Ree kc eal acai bee ee joes Pe peg 
SEG eee | STEN A OMG i Pieces eats 2 Bile e PA Wego ks bry eee eae 3S ebsites 
ESS Se ae aed Page a eee eee eee: Gio pileae Du le esee Was fase tees| Selene aes Se ecie 

_———— en ——= a 
Average.| 10.7 | 6.2 |.._... paces ica 3929 Nese | 20) ieee d|ocece. |. sos eee. [vas ee 

1914 Na | ve 
gure Get ts 9.1] 6.9] 87] 31] 118 | 24.0] 65.2] 4.0 | 28.1 | 18.3 |...... AY S50 ip nee 13.3 
17 a ee aa 460 poe C7 est i 11 Sulu lee tein: Ot|> 4.0-|-24. 85) dOu8s| sk enen A500 | eee 15.8 

Average.| 7.4] 4.9| 87] 31| 118] 18.5 | 60.7| 4.0 p26:40 | 17 5 ee: STORY Be ap 14.6 

1915: | 
Fee alin 1 10:7} 7.9] 91] 48] 139 | 26.3] 96.9] 5.5 | 46.1 | 35.6 | 77.3 |7,660 13,440.| 44.3 
ZF he See ieee Tose SOF | 4G eta 5el G68 | Q5s2 is SyS tects fee ck Peete | eee eee 57.0 

Average.| 11.1| 7.6| 90| 47 |. 137 | 31.5 ROSE ie eee eee eae ee 50.6 

1916 | | | 
Lk he ees TOES ee Wis 1972 esse: SETA PASC DHE “Sr Sale cece | ae aal ee eae ABOUND |i ce a oe 
Cty eee ee ae aay hy Gl Seer eee S5sOHebAuOr| 5328 |eeneee a Rapid Nese iat oe 

Average -| 13.9 9.0 | Ta) eee fee tee | 35.7 | 48.6 | 3.8 |......)..-.- pekiee BALAI ames die. 


The stand obtained from Red kKafir has been uniformly poorer 
than that obtained from Blackhull kafir. On the average, it has 
been about 35 per cent poorer. The best stand obtained was in 
1914, when each plant had only 7.4 inches of space. The poorest 
was in the very dry spring of 1910, when each plant had 42.1 inches 
of space. The average has been about 16.5 inches, or about 4 inches 
more than the average for Blackhull kafir. The difference in stalk 
space has not been very great, however, owing to the abundant tiller- 


Meee wm fed bal Th 1911 Red kafir was outtillered by the Black 


hull kafir, although the Blackhull already had the much thicker 
stand. In 1914 Blackhull again tillered more than the Red kafir, 
but in this year it had a thinner stand than the Red. In 1915, when 
the stand of Blackhull was about 9 per cent thinner than that of 
Red, its tillering was 6 per cent more. In 1910 and again in 1912, 
60 per cent or more of the Red kafir stalks produced were suckers. 

The average height of the Red kafir has been about 4.5 feet, which 
is about the same as that of Blackhull kafir. 

The yields obtained in the experiments with Red kafir are shown 
in Tables XXIV and XXV, and those of the leading selections are 
compared with the yields of other kafir varieties in Table XXX. A 
study of the datashows that the best Red kafir has made a 9-year 
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average acre yield of 13.9 bushels, while the best selection of the Black- 
hull varieties has made an average acre yield of 17.3 bushels in the 
same period. In two years, 1910 and 1914, the average acre yields of 
all Red kafir selections have exceeded those of all Blackhull selections. 
In two other years they have equaled those of the Blackhull selectionsg 
in three years they have been lower, and in two years both varieties 
have failed completely. When only the yield of the best plat in each 
year is considered, the Red kafir has outranked the Blackhull four 
times, has been outranked by Blackhull three times, and twice both 
have failed to produce any grain. The same selection has not been 
the high-yielding plat in either variety more than two or three times. 
The annual and average acre yields from each selection, during such 
part of the 9-year period as they were under experiment, are shown 
in Table X XV, while the same data from all the Blackhull varieties 
are Shown in Table XX. The highest yield produced by the two 
varieties was in 1915, when Blackhull yielded 64 bushels and Red 
kafir 57 bushels per acre. The yields of the leading races of all kafir 
varieties are compared in Table XXX. 

TABLE XXV.—Annual and average yields of Red kafir grown at the Amarillo Cereal Field 

“Station in periods of varying length during the nine years from 1908 to 1916, inclusive. 
{In the statement of yields per acre the bushel is rated at 60 pounds.] 


| Annual yields (bushels). Average yields. 
[ | | | 
= 4 6 7 
C. I. No. years, Sie SES 9 years, 
1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1910 | 1908 | 1910 1908 to 
to to to 191 
1913. | 1913. | 1916. 
| 
Bus. | Bus. | Bus.| Bus. | Cut. 
EAE ES eee ja36.4 |b 4.0 SPA | EROS Th 3.0 0 13.3 | 44.3 0 62.074) AD 2 A229 8.3 
GS estes A 37.0 | 10.7 ASD atone 3.8 Olena Se ee ae Renee 65.05) S105. OS. < eeee melee 
692. eee ee PPGT Ih we) PAE AG | 3.8 Osa | Shee | Se EA ae ee 5: 92) Suess. cee Slee 
22a ees ae ee | 28. 7 4.6 4.4 | 19.0 2a, Qiks | 226 Sees eee 6.4 9) 3422 ose ole 
Depress eae ae, | 32.0] 5.0.) 2.9 15: Gul Serle | ap igs |=) eee eee 5.4.) 9. 8a: seal eee 
DOO a FAA SEERA Ae | 7.5 | 24.3 | 11.2 0 15. 8 | 57.0 0 LOSS sleeeere 952" | es Se Sesees 
DOGS ee eet | Sepia (tea } 10.7 | 20.0 | 5.8 Ola ele lee Qs Waihi so eta es eae er 
BA ee Ses RAP Se AS ie a Halt Qe occ SR a Se Se | ae Se ee erred ees 
| | | | | | 
a Average yield from 2 plats. b Average yield from 4 plats. 


NEW KAFIRS. 


Of the varieties and selections grouped under this title, all except 
one are introductions from South Africa. A list of them will be 
found in Table X XVI, showing the accession number of the Office 
of Foreign Seed and Plant Introduction, the date of introduction, the 
source, and native name, if any. -All of them belong to the kafir 
group, though none of them would be considered identical with vari- 
eties now grown in this country. The results obtained in the ex- 
periments are shown in Table XXVII. The plat experiments were 
begun in 1908 with 9 varieties. The number was increased to 12 
in 1910 and 1911 and to 14 during each of the next two years. In 
each of the last three years only 7 varieties have been grown. 


» 
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TaBLE XX VI.—Data relating to the introduction of 13 new kafirs grown at the Amarillo 
Cereal Field Station in part or all of the nine years from 1908 to 1916, inclusive. 


Dateof 
CaaS? PAs Hintro-= 


4 


Native or other name. Nal NO: dies Source. 
tion. 
1B YG) fa a5 UD leet See eR Se eet 280 | 21834] 1908 | Maiduguri, Bornu, Sudan, Africa. 
Wrnamed ccs chats EEO ESS Tie 291 | 21940} 1908 | Pretoria, Transvaal, South Africa. 
DD Oe rea Stee MU ee 303 | 22653 | 1908 Grahamstown, Cape Colony, South 
Africa 
IBOCMKa hina eee een see een nae 312 | 19695} 1907 | Orange River Colony, South Africa. 
jWnomputshana-- <2... -.- 2:54.25... -- 314 | 19739} 1907 | Cedra, Natal, South Africa. 
hamipisew ess) eae eees he Se ech 316 | 19744 | 1907 Do. 
Umchioenkuku a ee tos, fk Bote keke 319 | 19762 | 1907 Do 
ATEN Peper kay fo Nn BE 322 | 19745 | 1907 Do 
dA DSSS See SIEGE eee eee es 323 | 19749} 1907 Do. 
PbTiO seseeecg ee eee ee Be a ree 251 | 19924] 1907 | Pretoria, Transvaal, South Africa. 
Mothliokat hlonge 255.2. 52- 222 -5-525- 252 | 19925} 1907 Do. 
Mosca thaws a cee cece asses. 253 | 19926} 1907 Do. 
MIAING Ge seems Seas ae eas int 2S 321 | 19737 1907 | Cedra, Natal, South Africa. 
Hybrid QWihtterkatin) esas. so seese AB 25 Sarrceieiel 1911 Eye Branch Experiment Station, Hays, 
: ans. 


Numerous selections have been made to improve these varieties in 
height and earliness. and in the character of the head, and some 
progress has been made. Some of the best ones may stand com- 
parison with the selections of standard Blackhull kafir, but none is 
yet fitted to replace any of the commercial varieties of the United 
States. Complete data on these varieties are givenin Table XXVII, 
a study of which shows these kafirs to be very diverse in height and 
earliness. It is impossible, therefore, to consider them together, as 
for these and other reasons they do not comprise one variety but 
many. Itis desirable, however, to pick out some of the best of them 
and to compare them as individual varieties. The annual and average 
yields are given in Table XXVIII. 

No, 314, from Natal, is one of the best. It is fairly early, the aver- 
age duration of the vegetative, fruiting, and entire growing periods 


being 94, 37, and 131 days, respectively. The shortest growing 


period was 118 days, in 1914, and the longest was 138 days. In 
general, the stands have been fair to good, not as good as those of 
Blackhull kafir, but rather similar to those of Red kafir. Following 
the very thin stand in 1910, the tillering was enormous, the final 
result being two suckers to each main stalk. In no other year, how- 
ever, has the proportion been larger than about one sucker to two 
main stalks. 

The average acre yield of No. 314 is 13.1 bushels in the 8-year 
period. Two complete failures are recorded, in 1913 and 1916. The 
yield in 1915 was 46.7 bushels per acre. Had this variety been grown 
in plats in 1908, the most nearly normal in the whole nine years, its 


average yield probably would have been about 15 bushels per acre 


in the nine years. | 
No. 316, from Natal, is also worthy of consideration. Its growing 
period 1 is Anat the same as that of No. 314, the duration of the three 
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periods being 89, 43, and 132 days, respectively. The shortest was 
118 days and the longest was 147 days. The stands have been 
slightly poorer than those of No. 314 on the average. The tillering 
has been more abundant, however, since in three years the propor- 
tion of suckers has exceeded one sucker to each main stalk. Th 

average acre yield in the 8-year period has been 16 bushels, or about 
3 bushels better than that of No.314. Its yield in 1915 was 66 bush- 
els, one of the best made by any kafir variety. 


TaBLE XXVII.—Agronomic data for new kafirs grown at the Amarillo Cereai Field 
Station during the 8-year period from 1909 to 1916, inclusive. 


[In the statement of yields per acre the bushei is rated at 60 pounds.] © 


Row space.| Length of period. % ; Seed in— | Yields per acre. 
| = a 
= ' ~~] 4 
Year and C. I. PUB We pe oes 3 
No : 3 2 = a el © S) ; Fs 
a e S | dd | bb) & S = a j a S B 
Sp | oA Be a |e Sul) te | SA) tebe die Se es ge eto ead lets 
ss) 's Bp e553 =| co) o 3) S 3 5 ® 2 
Ay D > Be |e 0) ca ea |. a = Hl a 
Per | Per Per) Per |) Per, 
1909: Ins. | Ins. |Days.|Days.|Days.| cent. | cent. | Feet.| cent. | cent. | cent. | Lbs. | Lbs. | Bus. 
4, 
DOA hee 29.6} 9.0] 290 SEs IPRS OO al NSO eS By le Coe ee elle ssoccllesoase DOF 
SOBRE ae <2 35.7 | 12.8 | @90 39 1290) G42 Pola Qas Sit! ALSOP SS. ata) 23 ove Sart ES ee es eee | eee 
SAEs hes as BVA MN O77 103 35 138) 6723) |peee== Abs Or eice 385 ease oh Se 2 re | ee | a 
Pay is ee ne 72.0] 18.4 97 36 133 | 74.4 | 70.9 Tal Gel aE es PGES ESA cote aera |aacH5e 
OG eens a 34.9 | 10.4 | @90 41 NSD TOSS 1 QAS OF |e Accs 5 ee cae aes eae | er | es 
SO2 Perens. 29.6} 10.4 | @90 38 128 | 64.8 |...--- AsO: |Se. Ao eee || eee Be eee 4.1 
SORE sea 46.6 | 15.7} 103 35 IB aA sen | OMS aces lGaaceslessscallsocac 7.4 
DH DER Somers 39.6 | 12.0} 290 38 2S aIMOON (A eee aer he OSES 2a] Se SA ee a Se a eee eee 
DES aS OR aaa 33.3 9.8 | @ 100 38 16131 (AOS) ||Saocne Ce DEN hero e |eeie Saral e  l e | 
SE As Se 37.2 | 13.1] @90 28 118 | 64.8 |..---.- ys Oe Sees lk See lee see | eee 1.8 
Ae eral 42.7 | 14.5 106 32 138h |. 66503862500 se oson |eesees | Seno eee eee Th 
Sule ose tae ns 16.0 | 6.7] @88 37 1S COWS Nosos as 592) || ese 6 cee |--2---[--2--- 5s 
Average.| 37.6 | 11.9 | 94.7 | 35.8 |130.5 | 67.1 | 43.2] 5.3 |.....)..... Betas pace 4.4 
1911: 
775) esas ore LOMAS Svea 74 Ne IBYF GEO eccose 6.5 | 30.4 | 14.9 | 49.3 |5, 397 13.4 
ZOV EAS cishrese s 10.8} 5.8 95 38 133m e4On1 eee 5.5 | 47.2 | 25.1 , 53.7 |5, 159 21.7 
SLO seca eis oe 19.0} 9.5 95 SSH Loon | 249s Ol eer 4.3 | 39.8 | 22.5 | 56.5 |5, 624 18.1 
BUR mice er Asi oa| Pd 88 44 132) |e4USOn eos 4.3 | 46.2 | 30.0] 64.9 |5, 754 29.8 
al asoesuaar 16.0} 6.7 88 OGY lh dB) || teh I ose sae 4.3 | 48.6] 31.6 | 65.0 |5, 925 40.0 
SOR eee 13.5 7.3 85 47 132) |P465 ON Sasee- 6.5 | 41.3 | 27.6 | 67.0 |5, 045 23.3. 
By Heer ens etre 13.9 6.8 88 45 ASS alo lean | see 4.5 | 44.5 | 27.8 | 62.6 |5, 626 26.1 
DA eS oe 12.0!| -6:5 88 45 18333400 |asesas TOO nese | DS A Gis 1 Nt 28. 6 
OS pes aesriae 13.4] 6:3 91 AFI IBS BYE CO llecosce 6.8 | 38.9 | 18.3 | 53.1 |6, 771 20. 7 
S12 16559|) 19 91 ADH nla) |ROZ AON eases 6.7 | 38.1] 22.0 | 59.3 |6, 627 25.0 
Sasa eee 11.9 7.8 85 47 IBY) eee Callen ooes 5.8 | 46.7 | 27.2 | 58.2 |5, 561 25.2 
OLE et ee 26.2 | 12.8 88 45 Pda Ol eee 4.8 | 48.9 | 32.3 | 66.0 |4, 272 23.0 
Average.| 17.1] 7.6 88 | 44.6 |1382.6 | 49.3 |.....-- 5.5 | 42.3 | 25.0 | 59.2 |5, 764 24.6 


SS eee See eee) es le ee) 


a First and only heads. 
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TABLE XX VII.—Agronomic data for new kafirs grown at the Amarillo Cereal Field 
Station during the 8-year period from 1909 to 1916, inclusive—Continued. 


a First and only heads, 


Row space. | Length of period. 2 ‘ Seed in— Yields per acre. 
a | & 
0 ! mH . 
) Year and ©. I. a Bs [ns : = = a 
No. : yall ee Fis leben Weare le eee abe : 3 . 
eA A Sy SE hee le eh ep 98 dk tes Nee ce |e 
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Some of the other promising varieties are Nos. 303, grown during 
eight years, No. 321, grown in seven years, and No. 432, grown 
during five years. Comparative results will be found in Table 
XXVIII. The 8-year average acre yield of No. 303 is 11.5 bushels. 
The 7-year average acre yields of Nos. 303 and 321 are 13.1 and 13.5 ¢ 
bushels, respectively. The 5-year average acre yields of the three 
numbers are 12.4, 12.8, and 16.7 bushels, respectively. 


Taste XXVIII.—Annual and average yields of att lots of new kafirs grown at the 
Amarillo Cereal Field Station during periods of varying length vn the eight years from 
1909 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 
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GUINEA KAFIR. 


The variety here called Guinea kafir is an old variety in this 
country which is not now grown commercially, so far as known. It 
was widely advertised and tested 50 years or so ago under various 
names. Among them were such as ‘Rural Branchmg Sorghum,” 
“White Millo Maize,” etc. It was then grown to some extent in the 
Southern States, being too late to mature anywhere else. Although 
carefully tested both in the nursery and in field plats at the Amarillo 
Cereal Field Station, it has shown no adaptation for the dry lands. 

It is too tall, too late in maturing, and too poor a yielder of grain 
to be of commercial value, even under conditions more favorable than 
those of the Texas Panhandle. Some popular interest still attaches 
to it, and for this reason it has been carried in the experiments during 
the entire nine years. The results obtained are shown in Table 
X XIX and comparatively in Table XXX and prove how poor it is 
under such conditions. Even in 1915 it was unable to make a better 
yield than 35 bushels per acre. 
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Taste XXIX.—Agronomic data for Guinea kafir grown at the Amarillo Cereal Field 
Station during the 9- -year pertod from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds. ] 


Row space. | Length of period. g Seed in— Yields per acre. 
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a First and only heads. 
COMPARATIVE YIELDS OF THE KAFIR GROUP. 


The annual and average acre yields of the leading races in each 
variety of the kafir group are given in Table XXX. The average 
yields are given for the 7-year, the 8-year, and the full 9-year periods. 
The table contains yields of 17 lots, of which 5 are Blackhull, 1 
Sunrise, 1 Dawn (dwarf), 1 White, 2 Red, and 7 new kafirs. Seven 
of the lots have been grown throughout the 9-year period. 

In the seven years from 1910 to 1916, inclusive, the Dawn, the Sun- 
rise, and C. I. No. 316, one of the new varieties, lead with average acre 
yields between 17.5 and 17.9 bushels, that of the Dawn variety being 
highest. A Red kafir (C. I. No. 356) stands next with an average 
acre yield of 16.5 bushels, and Blackhull (C. I. No. 71) ranks fifth 
with an average yield of 15.7 bushels per acre. In the 8-year period 
the same three varieties lead, and Blackhull (C. I. No. 71) again 
holds fifth place. Fourth place is taken by Blackhull (C. I. No. 
335), the Red (C. I. No. 356) having been grown only seven years. 

In the 9-year period, Dawn kafir still leads with an average acre 
yield of 18.8 bushels. Sunrise has been grown only eight years and 
Blackhull (C. I. No. 71) advances to second place with an average 
yield of 17.3 bushels. Third and fourth places are occupied by 
Blackhull selections, with average acre yields of 16.9 and 16.5 bushels, 
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respectively. Blackhull and Red selections tie for fifth place with 
average yields of 13.9 bushels. 

The breeding of the early variety, Sunrise, and tte early and dwarf 
variety, Dawn, is seen to be justified by the outstanding favorable 
results. 

TaBLeE XXX.—Annual and average acre yields of the leading varieties and races in each 


of the subgroups of the kafir group of grain sorghums grown at the Amarillo Cereal Field 
Station in most or all of the nine years from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 60 pounds.] 
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THe Kaoiiane GRovpP. 


The kaoliangs are graim-producing varieties of sorghum from 
China and Manchuria. The most important varieties have been 
separated by a simple key (p. 17). The group has been quite fully 
described by the senior writer‘* in a previous publication. 

The kaoliangs are very diverse in height, earliness, and produc- 
tiveness. So oo only one variety, the Euineia: has become com- 
mercially important in the United States. All have dry pithy stems, 
and many of them are fairly early, presumably with rather low water 
réquirements. However, those which are early enough to be valu- 
able have never been able to compete in yield with Dwarf milo, 
milo, Sunrise kafir, etc., except at the extreme northern edge of the 
sorghum belt, asin South Dakota. The varieties grown are present- 
ed in three subgroups, White, Blackhull, and Brown, im Tables 
XXXI to XXXVI, inclusive. 


1 Ball,C. R. The kaoliangs: A new group of grain sorghums. U. S. Dept. Agr., Bur. Plant Indus. — 
Bul. 253, 64 p., 15 fig., 1 pl. 1913. 
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THE WHITE KAOLIANG SUBGROUP. 


75 


Only two varieties of white-glumed, white-kerneled kaoliang have 
been under experiment. Both were grown during the first six years, 
though the yield made by Mukden (C. I. No. 190) in 1908 is missing. 
Only the one variety was grown in each of the last three years. 
The chief disadvantage of the varieties has been their height, which 
ranged from 6 to 8 feet and made them subject to lodging in wet or 


windy weather. 


Nor have they been good yielders. 


The com- 


plete data obtained are presented in Table XXXI. Annual and 
average yields of the White and Blackhull subgroups are com- 
pared in Table XX XIII, while the yields of all three subgroups are 
compared in Table XXXVI. 


TaBLE XXXI.—Agronomic data for White kaoliang grown at the Amarillo Cereal Field 


Station during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 
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Table XX XI shows that the duration of the growing period has 
varied from 90 days, in 1915, to 121 days, in 1912. Their earliness, 
therefore, is comparable to that of the milo group and indicates some 
promise of usefulness in this particular line. 

The stand obtained has varied considerably in the different years. 
In 1910, when the spring was extremely dry, the stand was better 
_ than that. of any of the kafirs or milos. The poorest stand was 
obtained in the wet spring of 1915, when each plant had 42 inches 
of space and the sucker production of 31.3 per cent reduced the stalk 
space to only 29 inches. Sucker production in 1910 averaged 44 per 
cent of the total number of stalks, while the percentage in 1915 was - 
the next highest. ; 

The yield of Mukden (C. I. No. 190) is only 11.3 bushels per acre in 
the eight years for which the record exists, there being no record in 1908. 
The average acre yields of the two varieties in the five years from 1909 
to 1913, inclusive, in which both were grown, were only 11.7 and 
12.5 bushels, respectively. These yields are too small to be very — 
encouraging. Theyield of No. 190 in 1915, the year of bumper yields, 
was only 13.8 bushels per acre, due partly to the very thin stand, no 
doubt, but not indicating high productiveness under favorable con- 
ditions. The annual and 9-year average yields of White kaoliang 
are compared with those of other kaoliangs in Table XXXVI. 


THE BLACKHULL KAOLIANG SUBGROUP. 


This subgroup of kaoliangs is distinguished by black glumes and 
white kernels. Three different introductions have been under ex- - 
periment in varying numbers of years in the 9-year period from 1908 
to 1916, inclusive. The results are given in Tables XXXII and 
XXXITI. Only one of these varieties has proved at all promising. 
Brill (C. I. No. 120) was too tall to be satisfactory and too late to 
make good yields and was discarded at the end of six years. Korean 
(C. I. No. 412) also was tall and late and frequently gave only thin 
stands. It was placed in the experiment in 1910, continued for five 
years, and discarded at the end of 1914. Only Barchet (C. I. No. 310) 
has been carried throughout the 9-year period. 

The stands obtained from the Barchet variety have been unusually 
uniform. The 9-year average plant space has been only 8.4 inches. 
The closest spacing was 3 inches in 1914, and the widest spacing 
14.2 inches in 1916. In the dry spring of 1910 and the wet spring of 
1915 the plant spacings were 13.8 and 10.7 inches, respectively, 
much closer than in most of the milos and kafirs. The average stalk 
space has been only 5.5 inches. The closest spacing was 2.7 inches, 
in 1914, when the plant space was only 3 inches. The widest spacing 
was 8.2 inches, in 1909, when the plant space was 8.9 inches and only 
7 per cent of suckers were produced. Tillering has been in direct 
proportion to stand except in the year 1909. The average production 
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of suckers has been about 28 per cent, or about 1 sucker to every 
2.5 main stalks. The lowest production was 4.4 per cent, in 1914, 
and the highest was 56.4 per cent, in 1910. In no other year did the 
proportion exceed 1 sucker to each main stalk, though in 1916 this 
proportion was closely approximated. 


TaBLE XXXII.—Agronomic data for Blackhull kaoliang grown at the Amarillo Cereal 
Field Station during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 


Row space.} Length of period. = Seed in— Yield per acre. 
— . 
as 3 Ey |S 
Year aud Gar a : z 1S 5 = 
oO. 2 tere) se : : ° a) 
Rie aoe etsy fester eve p a feratsiery he Hitmen ot PpelLleye: 
=| 4 © =| = 4 ZS 5 S a, cs} 3 so} a 
ESS ly ol Eh nis Si Oui il estes ie. ese later ales 
a D > me |e D FE ol BS en Oo | x SB | & DD 
1908: Ins. | Ins. | Days.| Days.| Days.| P. ct.| P. ct.| Feet.| P. ct.| P. ct.|P. ct.| Lbs. | Lbs. | Bus. 
120 peer: 14.1 12 78 47 | 1245 \P4SS Oh eae CSO | URANO eee agora | | 
SiO ee SFr \eOn0 74 26810051 88.2) bcs. DO ees | serait ee I  eP 43.1 
Average.| 11.9| 6.6| 76 | 36.5 |112.5 | 43.5 |...... 6x4 lee ees lasers eas acon 43.1 
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Fe QOL ees 11.4) 9.5 OPA Sissi Angelle Aa IGSOel Sseenallaaane ae eeen easy Tis; Breet iste ete every yates | epee 
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Average.| 9.4| 8.5 | 79.4 |......]...... CRC aden tel eee (eae are eae cy ae 9.4 
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TID YQ) sue eae 16.8 | 7.1 90 SO el208 5686s eS Os Olea (eee | aey peers |e ee | eemearelee | eereeer | 1.8 
LORE a eS bs. 13.8] 6.0 90 21 111 | 56.4 | 65.3 | 4.2 | 38.1 | 18.0 | 47.3 |2, 766 |1,053 8.6 
CAITR ae eae 23.7 | 10.\1 85 SA ag MEL OS ee D7(eeteo im fe Osrpe |ardO | eee | eee |e | eee | 10.3 
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IAS daa oe 5.91 4.9 71 25 964) 1638 0522 = QD Bes ES See ola EAI, eel ac ra 
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Average.| 7.1] 5.2 74 287 |p alO2 eae ts sone Pat | NNER ce NIE BS a oi 

1914: 

BLO oes eOM, 2.0. ae 25 OG i 24e4e 34. Salva. 0) sae 2 iW es a Sees 3240 hee 6.2 
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Barchet kaoliang is fairly early m maturing. The data cover only 
eight years, the record of 1909 beimg incomplete. The average 
duration of the vegetative period is 76.5 days, of the fruiting period 
30.5 days, and of the entire growing period only 107 days. This 
period is of about the same length as that of milo and Dwarf milo, 
but is more than two weeks shorter than that of even the earliest 
kafir. The shortest growmg period recorded is 96 days, in 1914, 
when the duration of the vegetative period was only 71 days and the 
fruiting period only 25 days. In that year, however, only the earliest 
heads appeared. The longest growing period recorded is 124 days, 
in 1916, when the vegetative period occupied only 77 days, but the 
fruiting period was prolonged by drought to 47 days, the longest 
yet recorded for this variety. The shortest fruiting period was 21 
days, in 1910, correlated, however, with the longest vegetative period, 
or 90 days. The shortest vegetative period was 65 days, in 1915, a 
year of abundant moisture, in which this variety ripened in 103 days, 
while most of the grain sorghums required more than their average 
time in which to mature. 

The average height of the Barchet kaoliang 1 is 4, 3 feet under the 
conditions obtainmg at Amarillo in the last nine years. The lowest 
stature in any year in which grain matured was 3 feet, in 1916. The 
tallest growth was made in 1911 and 1915, pon its eens was 5. 3 
feet. 


TasBLE XXXIII.—Annual and average acre yields of all lots of White and Blackhull 
kaoliang grown at the Amarillo Cereal Field Station during periods of DEUS length 
in the nine years from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 


Annual yields (bushels). Average yields. 


Subgroup | C.TI. aE 
and varieties. | No. ia ea as 8 year 
s 
1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | j99 | 4910 | 1909 to 1916. 
to to 
1913. | 1915. 


White: Bus. | Bus. | Bus. | Cwt. 


Mukden...| 190 |...... pA eye a Ig eC asa be eee y ZE O14 SO ISS Sizes asa eee 12E AS Sble  eOsO 
Osseclh GOA TESTE TESTS 7 So OAL oF lake! O:|cacstelheeete tases ASc4stlies gas hr ser | eee 
Blackhull: 
Brillases TP) eR ee PS ee 1.8 | 19.3 | 15.3 0 Wc so eeec Ses] eee Sa Ses ee eee 
Barchet... 310 |} 43.1 |@9.4 | 8.6 |@30.7 |@14.4 (es GSP3 lt AGE ES |) Boks alee 7/ ue 6| 14.8] 8.7 
Korean... A Dayar ey spc ave 10.3 | 16.0 | 18.1 OS IOS 1532525 hs 28 ieee es 


a Average of three plats. 


The annual and average acre yields of Barchet kaoliang in the 9-year 
period are shown in Table XX XIII, compared with those of White 
kaoliang. The 9-year average yield has been 18 bushels, based on 
the records of 16 plats. This average yield is from 4 to 10 bushels 
lower than those of the milos and feterita, is a little lower than those 
of White durra and Dawn kafir, and is better than those of either 
Blackhull or Red kafir. Barchet kaoliang was able to make a small 
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yield in 1916, when the later kafirs did not produce any grain. The 
highest yield made was 45.8 bushels, in 1915. Many of the grain 
sorghums made much better yields in that year. The lowest yield, 
excepting the failure of 1913, was 3.4 bushels, in 1916. In 1911 this 
variety made the very good yield of 30.8 bushels as the average of 
‘three plats. The annual and average yields of the Barchet are com- 
pared with those of leading varieties of the White and Brown sub- 
groups in Table XXXVI. 


THE BROWN KAOLIANG SUBGROUP. 


The Brown kaoliang subgroup contains a numerous collection of 
very diverse varieties. Some are early, some midseason, and some 
late. Some are dwarf, some midsized, and some tall. Some have 
very compact heads; others have open and spreading panicles. All 
are introductions from China and Manchuria. Almost all of them 
were mixed when received, and many of them contained hybrids, 
probably due to their having been grown in mixtures in their native 
land. 

Those varieties which the preliminary experiments showed to have 
some promise for American conditions have been carefully selected 
and better races developed. For the most part, however, they have 
not been able to compete with the milo and kafir varieties in yield. 
No less than 33 varieties and selections of these brown-seeded kao- 
liangs have been grown. There were 19 when the experiment was 
begun in 1908. The maximum number in any one year was 23, in 
1913, and the smallest number grown was 8, in 1915 and 1916. The 
results obtained are presented in Tables XXXIV and XXXY. 

Since the varieties included in this subgroup are so very diverse, 
it is impossible to interpret their performance and value by a dis- 
cussion of average results. It is possible, however, to present the 
average results obtained from two or three of the best varieties. 
The most promising of all, and the only one that has any commercial 
importance, is Manchu (C. I. No. 171). It was obtained from Japan, 
but without any doubt is a native of Manchuria, whence other 
almost identical forms have been derived. Figure 11 shows a plat 
of Manchu kaoliang (C. I. No. 171) grown at Amarillo, Tex., in 1908. 

The most prominent characteristic of Manchu kaclhiang has been its 
earliness. In 1908, a fairly normal season, it matured in 89 days, of 
which the vegetative period occupied 62 and the fruiting period 27 
days. The only other variety as early was C. I. No. 261, an almost 
identical form of this variety, but not as good a yielder. The shortest 
growing period was 80 days, in 1914, and the next was 83 days, in 
1909. In these two years the yields were 20 and 18.1 bushels per 
acre, respectively. The average duration of the growing period has 
been 93 days, of which an average of 65 days has been occupied by 
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the vegetative period and 28 days by the fruiting period. The short- 
est vegetative period was 60 days, in 1914, and the shortest fruiting 
period 19 days, in 1909, a very dry year. The longest vegetative 
period was 73 days, in 1912, and the longest fruiting period 36 days, 
in 1910, a very dry year, and again in 1915, a very wet season. It 
is noteworthy that in 1909 three selections matured in 83 days, * 
while four others required 91 days, the difference being wholly in the 
fruiting period and caused perhaps more by the thinner stand of the 
latter than by any other reason. The average stalk space in the 


Fig. 11.—A Plat of Manchu kaoliang (C. I. No. 171) at the Amarillo Cereal Field Station, August 20, 1908 


three early lots was 3.4 inches, while in the four later lots it was 9.1 
inches. 

The stand obtained from Manchu kaoliang has been remarkably 
uniform. The closest spacing has been 3.4 inches and the widest 
25.5 inches, which occurred in 1916. In 1910 the spacing was one 
plant to each 14 inches. Only in these two years did the spacing 
exceed 8 inches. The 9-year average plant space was only 8.7 
inches. In the eight years, omitting 1916, the stalk space ranged 
from 3.4 inches to 7.1 inches. In that year, when the plant space 
was 25.5 inches, the stalk space was reduced only to 17.7 inches by 
the 30.8 per cent of suckers-produced. The average stalk space in 
the nine years was 6.5 inches. 
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TABLE XXXIV.—Agronomic data for Brown kaoliang grown at the Amarillo Cereal 
Fieid Station during the 9-year period from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 


Row space.| Length of period. 2 ; Seed in— | Yields per acre. 
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2S accrues 24.7 | 15.8 60 26 SGUESOS ZN GLOZSS alee Opa |e ecstes ersciene| meee 1,630 | 793 (oun 
4 BR SaPRoaa oe 27.3 | 19.3 92 PAL TES TIS OA hata CEG Il tsss), | loneaael leaaceol baseee| [soeccdIsoocae 10.6 
AA ee a 25.6] 7.3 89 AQE Mel OE (Ae Slee O4.02 lite Onidl le aerciare femectas [oeeiin [Se aee teeieee 8.3 
10) Secpemneen ee 1H ears 80 234| LOS MASS Ob le O22 0s GONE Seo Sakae las anc | sreeete elec 14.3 
108 Ses 22.0} 13.5 83 ae ll FDIC Mates Gra | (teu Wy ME al 0 ees el ee ood|le5e5 cl scosnolooodas 6.3 
297 See 26.9 | 16.6 80 Paar |b t UO }e3 4 | Sts) osteo WOR) Sagsea||eeasesiioge ESA ESA H SCaSsO 14.2 
Average.| 23.6 | 11.4 77 | 31.5 |108.6 | 51.1) 87.2) 5.3 | 52.6 | 28.3 | 53.2 |2,275 [1,189 | 10.3 


@ Includes mature heads on branches. 
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TABLE XX XIV.—Agronomic data for Brown.kaoliang grown at the Amarillo Cereal 
Field Station during the 9-year period from 1908 to 1916, inclusive—Continued. 


Row space.| Length of period. B ’ Seedin— | Yields per acre. 
g | § == 
Year and C. I. a Es Be = a 
) No. : Za wo | S vs 3 ° A : m ; 
ee ee Soy ee meee eee eee ee ie re Moet ae ce 
Sha | e@ |) se sa] Rekee | BO) lta SU estes ne sani rcs 
S&S 8 50 2 5S 3 ® 3 o © ® Ss ® 2 
A |am] > | & |e D = BR} A | OC Ro ee Rha 
1914: Ins. | Ins. |Days.|Days.|Days.| P.ct.| P.ct. | Feet.| P.ct.| P.ct.| P.ct.| Lbs. | Lbs. | Bus 
AlAs revere 6.5 Sak 60 20 80 | 21.9 | 97.5 | 5.3 | 57.5 | 35.1 |} 61.0 |3,300 /1,900 | 20.0 
PAG eS eee BEA | ee 53 20 73 -8| 94.1 5.5 | 58.7 | 30.7 | 52.3 |2, 860 {1,680 | 15.2 
D2On Save Saas aya) Bpil 52 22 74 -4} 94.5 | 5.8 | 66.9 | 31.7 | 47.5 |2,900 1,940 | 15.9 
328m ece 5 A 3.1 51 21 72 NON OES 5.8 | 68.6 | 37.3 | 54.4 |3,000 [2,060 | 19.3 
SLAM eee ase 2.0 1.9 71 25 96 Bia) 34. 3 4.0 | 25.3 9.5 | 37.6 |5, 440 |1, 380 9.0 
DOS ie cae 4,0 | 3.9 64 32 96 sl) Cee! Sey) eon ass PAS eae aoe 25180" | as sen 12.4 
Die es ea 4.0} 3.9 60 29 89 -3| 77.9 | 4.8} 50.9 | 28.0] 55.0 |4, 280 12,180 | 20.7 
gO eee Se G4) 2a8 58 27 85 -3 | 66.2 | 4.5 | 50.8 | 24.5 | 48.2 /3, 800 1,933 | 16.0 
ADS Lem e ee. 3.4] 3.4 58 29 87 1.0} 68.5 9:8) | Oto HSI 7'55.-5) (3550s S008 ele 
LO): ERS rene 2.2 2a 56 29 85 2 81.9 5.3 | 47.0 | 24.0 | 51.0 {5,000 |2,350 | 20.7 
ATS aac 4.1 | 4.2 56 29 85 -~6| 79.5 | 5.3 | 52.0 | 30.6 | 58.8 |3,166 |1,700 | 17.2 
Average.| 3.5 | 3.3 58 | 25.7 |.88.8 | 2.4] 77.8] 5.0] 48.6 | 28.0 | 47.4 |!3 606 '1,892 | 16.7 
1915: 
7a Teens Pe ae 4.0.| 3.8 67 SK I} eBay le CP OA eee eas Schl abeoclbscenaledocac: 46.6 
201s eee 4.7 4.2 62 32 94.| 9.4] 92.1 OF SPR Oe 5 Secrsel S-rsccalloaenea| deeac 29.0 
S28e eee ccc TEOA eal 62 32 les Galt Slee isl PG Sa eel Goel ors Ney eS bee 57 24.8 
328-1. <8 6355)> 633 56 38 OT ee atc be Ales | subistoimt meee Eesmcrsel sce Ged) Bucaoel aeEsoe PA leis 
B24. eee ees ANT |) 4:2 76 43 CLOT LON aie 92. te on 26.1 | 61.7 |7,800 |3,300 | 35.2 
DOS eres oe C2R\" 5 O89 71 39 110 | 3.8] 96.7] 3.8] 57.3 | 38.8 | 67.8 |5, 760 [3,300 | 38.6 
ANS ees ears 6.8 | 5.3 71 Ase Ue) | PAG We SO | Sissel ets ace) leericecl Bee aeclsnonoal Kcsens 48.6 
ADA Se SaSesas 4.7 | 4.4 67 527) 119 GF te) EEO SG Gill See ae alls a aSe se soucllecooabllaboeae 38.9 
Average.; 5.8 | 5.3 66 Ue aS ls = fo Md) ei SN eee Bee cecd anGuod |eocacolloasace 35. 4 
1916: 
POL Sosetow sic PAE At LTTE 70 27 Dail 30883-86525 :42 On ee see DOG aaa T0805 |Aeee ce 6.6 
PAG ae 9.9 | 8.3 59 23 Cyt MER TAI Osa) ||) S88) lesoase SASS i eens 9205 eeaeee 5.5 
SLO Nas se sees 13.6 | 10.9 58 30 SSrBION eon Onle onUrleeese: Shy Mseceae 840) |Ss22 2 5. 2 
Bye Lea oeee 13.0 | 11.4 57 24 STN) PRE 70 I AS RGS IISoocer SbCl WSaGade 560s |eeere= 3. 4 
SIAR ae LOSOs G83 84 51 TIBI |-eYedb |) 4a ah ilegedec LOSOF|Seece 2,400) |eeacee 4.1 
LO See sie ae 1622 13.1 84 51 35a | LOSE eA 2Ze 2 te 2idn | aeee ae SG; eee 1160) Sa2ee6 We? 
ANSE Seen oe 13.0 | - 8.6 83 35 1Hess|| SB HG) he Beh IL) = Ba leocooe fo) Rie ua hes 1980) esse 2.7 
ATA ea so Uace 7S. |olseal 75 43 | 118 | 2654 | 732.0 | 3.8 |--228- URS H specs 960) |2aaee: Wine aia 
Average.| 14.9 | 11.2 | 71.2 | 35.5 |106.7 | 24.3 | 63500 roa taleeeee= 23:0 |aoeeee 123 (| Sess 4.0 


Manchu kKaoliang does not tiller as freely as most of the grain sor- 
ghums. The largest percentage of suckers produced was 49.5 per 
cent, in 1910, when the plant space was 14.2 inches. This was one 
sucker to each main stalk and reduced the stalk space to 7.1 inches. 
The average height of this variety has been 5.1 feet and the variation 
from 3.5 feet, in 1913, to 6.5 feet, in 1911 and 1915. 

The annual and ‘average acre yields of leading Brown kaoliangs 
are brought together in Table XX XV, and the acre yields of the 
leading varieties in all three subgroups are compared in Table XXXVI. 
The 9-year average acre yield of Manchu kaoliang has been 21.2 
bushels. This exceeds the yield of any of the kafirs or White durra, 
but falls just below those of Alba milo and feterita. It is about 3 
bushels below the average yield of milo and about 7 bushels below 
that of Dwarf milo. Although this -kaoliang failed completely in 
1913, as did all the grain sorghums, it has given better yields in the 
other dry years than most of the varieties. In 1916 its yield was 6.6 
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bushels. The next lowest yield was 16.9 bushels, in 1910, a very dry 
year. In 1915, the most favorable season of all, however, its yield 
was only 46.6 bushels per acre, which was 15 to 20 bushels lower than 
those of some of the best varieties in other grain-sorghum groups. 

TABLE XXXYV.—Annual and average acre yields of Brown kaoliangs grown at the 


Amarillo Cereal Field Station during periods of varying length in the nine years from 
1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 


Annual and average acre yield (bushels). 


| | | | 
if ie Cri: 4 6 7 9 
Variety No. | years,|years,|years, years, 
1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1910 | 1908 | 1910 | 1908 
| | to to to to 

| 1913. | 1913. | 1916. | 1916. 

alata eon eae | (SS ae = =23-Saraer a 

Peesan......:- 122 |.33.9 | 14.4 | 11.7 | 26.9 | 10.3 Oo See alee see 12. Dal AO esas coe 
Tientsin.. 123 | 31.3 9.9 EAS |) 2476 9.3 Ole S| ee 10533) 442 bl ee Eee 
Manchu. ...... 171 \¢33.4 |a18.1 | 17.0 | 29.3 | 19.5 0 | 20.0 | 46.6 6.6 | 16.5 | 19.6 | 19.9 21-2 
Kelis eee 193 | 26.3 | 12.8 | 10.0 | 25.1 | 15.3 US) Apa es Ppeerer| ares ar 12:65) 84 ON eee 
Manchu. ....-.- 261 | 20.9 | 11.4 6.2 | 18.4 | 16.3 0 | 15.2 | 29.0 5D AO 2 APO 13.7 
Shantung..... 293 | 33.6 Sa 6.6 | 27.6 ers 0 | 12.4 | 38.6 17 9:9 | 12.8 | 13.2 14.4 
Vatleys.3:.52 309 | 37.4 | 16.0 | 14.5 | 31.0} 11.2 Oflecsses eae eee 142 al ASS Aw oe ae eee ee 
Chusantecse22 77.‘ |S eS pee 2 oe 655 12iS 255 0 9.0 | 35.2 ASU OSes ee 1 Fac fie Eee 
Hankow....-- ona eee cae 5S PASS ib: aa he OFS Pak ee (Ais Rome es (jamie | cine 2 
Redstem...... SA (2 (es [Sete 8.2}19.8] 6.0 Oe s See Aes 825i] Sees ae | Bese nae 
Manchu. .....- Be ee eee 7Ouy Mabe) Tae 0 | 15.9 | 24.8 52 HOLGsi Se 12° 6 ESs-26 
Choonchun.. 413 jet ae 10.6 | 26.5] 8.8 0 | 20.7 | 48.6 DS fel beet Ie FA 5h [Me 16:35]2-5255 
Moose... 2-223. AR A ER eL eee eae 8:3) 17:16:9 |) (427 ONte SEO eae ae y (alive beeen PS no Pe ag 
Ware's 22 ese ADA Ser ae 14.3 | 22.9 | 18.1 Ou=16: 0212-2 * 21 eae ee 13:35) ese eee 
Watleyos-s-es- ADF al eo ees eee el 6.3 | 24.4 | 20.0 Cay Lest by (Ses (uae oe | wee es 1 DRY fon bese | ek Heary apa 
Parker coe se ASYM (ai tes fa) a | 44-2 128501192555 0 | 20.7 | 38.9 5 bey Paks eee 18:6) e222 


a Average of three plats. 


Two other races of Manchu kaoliang almost identical with C. I. No. 
171 are C. I. Nos. 261 and 328. Of these, No. 261 has been grown 
throughout the whole nine years. It is usually from three to five 
days earlier than No. 171, but seldom germinates to as good a stand 
and does not yield as well. The 9-year average acre yield of C. I. 
No. 261 is only 13.5 bushels, while that of C. I. No. 171 is 21.2 
bushels, or 7.7 bushels more. C. I. No. 328 was first grown in 1910. 
It is of about the same earliness as No. 261 and usually had about 
the same stand or a little poorer than that of No. 171. Its average 
acre yield in the 7-year period was 12.9 bushels and that of No. 261 
was 12.7 bushels, while that of No. 171 was 19.8 bushels. In the 
Same seven years Shantung, No. 293, a-very dwarf but stocky 
and later variety, produced 13.2 bushels. It is evident that while 
earlier in maturing, neither No. 261 nor No. 328 can compete with 
No. 171 in yield. No. 261 yielded 12.5 bushels less than No. 171 
in 1908, a good year, and 17.6 less in 1915, a year of bumper yields, 
in which No. 328 yielded 21.8 bushels less than No. 171. 

Another selection, C. I. No. 324, which is two to three weeks later 
than C. I. No. 171, has been grown during the last seven years. It 
was thought to be promising, but its average acre yield in that 
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time has been, only 12.7 bushels, exactly the same as that of C. I. No. 
261. In addition, it was able to make a yield of only 35.2 bushels in 
1915, so it may be dropped from further consideration. 
The two selections, C. I. Nos. 413 and 424, are fairly promising. 
They are about 10 days later than C. I. No. 171, but about equal to 
‘itin height. Both have been grown only during the last seven years, 
and their average acre yields in that time have been 16.8 and 18.6 
bushels, respectively. The yield of No. 171 was 19.8 bushels in 
the same period, or 1.2 bushels more than that of No. 424. In 1915 
the yield of No. 413 was 48.6 bushels and that of No. 424 was 38.9 
bushels, the former exceeding the yield of No. 171 by 2 bushels in 
that year. Valley, C. I. No. 309, a variety about two weeks later 
and a little taller than No. 171, was grown during the first six years 
and produced an average acre yield of 18.4 bushels compared with 
19.5 bushels from No. 171 in the same years. Nos. 261 and 293 
yielded in the same years 12 and 12.7 bushels, respectively. 


COMPARATIVE YIELDS OF ALL THE KAOLIANGS. 


A survey of the comparative yields given in Table XXXVI shows 
that varieties of the brown-seeded kaoliangs have made the best 
average yields in both the 7-year and 9-year periods. In the 7-year 
period three brown-seeded sorts outyield the Barchet (blackhull), 
which in turn outyields the Mukden (white). In the 9-year period 
two of the high-yielding brown-kerneled sorts are not present, but 
the other three varieties maintain the same relative rank as before. 


TasLE XXXVI.—Annual and average acre yields of grain of the leading varieties and 
races in each of the subgroups of the kaoliang group of grain sorghums grown at the 
Amarillo Cereal Field Station in most or all of the nine years from 1908 to 1916, inclusive. 


[In the statement of yields per acre the bushel is rated at 58 pounds. ] 


Annual yields (bushels). Average yields. 
Subgroup and C. I. 7 9 
variety. No. years,} years, 


1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1910 1908 
to to 
1916. 1916. 


White: Bus. | Bus. | Cwt. 
111 


Mukden........- L90|2s2 5-2 2S Si 1252) |e 2551 8.4 0] 14.9} 13.8 pe sal ca ees Ca ped 
Blackhull: 
Barchet........- 310 | 43.1 9.4] 8.6] 30.7 | 14.4 0] 6.2] 45.8) 3.4] 15.6] 18.0] 10.4 
Brown: 
Manchu] .22-2-. 171 | 33.4 | 18.1 | 17.0 | 29.3 | 19.5 0} 20.0 | 46.6 6.6 | 19.9 | 21.2 12.3 
961 | 20.9 | 11.4 6.2 | 18.4 | 16.3 0} 15.2 | 29.0 5.5 | 12.9 | 13.7 7.9 
SBD is | barre De Ne ere 7.5} 19.2 | 15.6 0} 15.9 | 24.8 S822 GT see cannes 
Shantung........ DOSESSAON TOT On Le OsGl love O) hone 0 | 12.4 | 38.6 Ue loacu alae! 8.4 
Ghuisan-*=. 2 SAG tenet creer. 655) | 21.3) |-1205 0 9.0°| 35.2 2 al LO ol PAN dee Se NN ess J 
Choonchun..... Ais (Resa (hae) 10.6] 26.5| 8.8 ON 200741 48h 6h Ok 7e |, 16! Sr aaa leg pa 
Teas oe a le COM Ce Ne ea ae VAS 2 | Q8eOHlk2on0 0} 20.7) 38.9; 3.1 ).18.6 | 
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THe SHALLU GROUP. 


Shallu was introduced from India about 25 years ago and first 
grown in Louisiana. From there it was carried westward to Texas, 
where it is still sparmgly grown. In the past 10 years it has been 
widely exploited* under fanciful and misleading names, such as¢ 
‘California Wheat,’ ‘‘Egyptian Wheat,’ ‘‘Old Mexico Desert 
Wheat-corn,”’ etc. 


TaBLE XXX VII.—Agronomic data for shallu grown at the Amarillo Cereal Field Station 
during the 9-year period from 1908 to 1916, inclusive. 


{In the statement of yields per acre the bushel is rated at 58 pounds.] 


| . 
Row space. | Length of period. | Z : Seed in— | Yields per acre. 
| | a | é 
Year and BD e a 5 5 
Bes J = 8 ~ : _— = 
C.1L.No 3 4 = gz be z z = = . = s 
a 21s |S ssl 2} SBS Vee [eS es es 
Ss Ss o E S 5 5 S S 7 S = + 5 
Tam Vac (ietcscatal il im) Ya Mage Nee a = == acd a =e Wee Spc We ee | Se fash) 
1908: Ins. | Ins. |Days.| Days.|Days. .| Feet.| P.ct.| P.ct.| P.ct.| Lbs. | Lbs. | Bus. 
QE Rye caso 10:1} 3:8 Zhe Paes Bees | Jal Fs rare eer) fee sen eae fy 
(it ee fs I 2 gle ELA UGS yc saa Re Be Ost Se eee 
—— bsseee Sees Ra ae eee 
emotes (Rie inp pA AP Leek oad ie sey Late oa 
30.1 26 1 S4e5 i oc ae sh GrO [eee ae ee pe ees a ee ee 
Be a Oa (ie Be eng Ta (age ey ey ee el ioecaee orem (ore 
29 1 326 745542052), 16.0) lee eee eee acet slice ae 
29} 926)'1 SO S882. So] 6.0 Ie oe eel ee eee 
29} «12651 76.3.) 22 2-3/7: G205) Ss) - = lee al ae eee 
BL) AOR 77s 2 1G400 Bade eo es eee ee ee eee 
5}. 942, 149.5 6650012 5.54 s cece lee eeesiee eee eee 
368 [ioe a) Tals Goes | see | ete ee 252. ae 
38 | 125 42.9 |2,525 
38 | 125 55.4 [4,856 
38 | 125 48.4 |2, 293 
38 | 125 54.6 [5,093 
38 | 125 50.3 |3, 692 
35 | 131 | 79.0 61.2 |4,070 
35 | 131 | 77.5 62.1 4, 108 
35 | 131 | 80.4 57.6 |3,425_ 
35 | 131 | 77.9 58.0 |4, 553 
35 | 131 | 77.3 59.3 |5, 435 
345 [PT BE TL 7A 40.1 |1, 538 
35 | 131 | 77.2 56.4 |3, 855 
i (Ge ea ore pee 
Fe) Sea) Penn Piss) eee aed [ie FL EER ie eo Beare |--2-== 
50} 116 | 39.0 - . . 3.4 | 70.0 |4,100 2.4 
55 | 143 | 59.2 sO.) 225 coe ae Sea ee ee eee 34.5 


a First and only heads. : 
1 Ball,C. R. Three much-misrepresented sorghums. U.S. Dept. Agr., Bur. Plant Indus. Cir. 50,14 p., 


2fig. 1910. 
Rothgeb, B. E. Shallu, or “Egyptian wheat’’: A late-maturing variety of sorghum. U.S. Dept. Agr., 


Farmers’ Bul. 827, 8 p., 2 fig. 1917. 
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It has been grown at Amarillo in all the nine years except 1909. 
The data resulting are presented in Table XXXVII. It has proved 
itself quite unfitted for the dry-land conditions obtaining in: the 
Texas Panhandle, as is fully shown also in the publications cited. 
Its germination has been poor in nearly all. years. It is tall and 
‘very late in maturing, frequently lodging in autumn storms and 
often failing to ripen. For these reasons the yields have been very 
low. In 1910, 1913, and 1916 it produced no grain at all. The 
production of suckers has always been high, and where adapted it is 
more likely to prove of value for forage than for grain 


COMPARATIVE YIELDS OF ALL THE GROUPS. 


The annual and average acre yields of the leading races in each 
variety of each group of grain sorghums are shown in Table 


Fig. 12.—Diagram showing the annual and average acre yields, in 58-pound bushels, of standard milo, 
- Dwarf milo, and feterita at the Amarillo Cereal Field Station during the 9-year period from 1908 to 1916, 
inclusive. : 

XXXVIII. The average yields are given first for the 7-year period, 
from 1910 to 1916, inclusive, in order to compare a few selections 
grown only in those years. The average yields in the full 9-year 
_ period from 1908 to 1916, inclusive, are given for all selections grown 
that long. 

It will be noted from this table that Dwarf milo made the highest 
average yield of any subgroup in both the 7-year and the 9-year 
periods. Therefore it takes first place in grain production among 
the grain-sorghum groups. The best selection of Dwarf milo yielded 
an average of 27.2 bushels annually in the 7-year period and 27.1 
bushels in the 9-year period. The average yield of Dwarf milo in 
both periods is approximately 5 bushels more than the average yield 
of any other variety. Figure 12 shows graphically the annual and 
average yields of milo, Dwarf milo, and feterita in the 9-year period 
from 1908 to 1916, inclusive, at Amarillo, Tex. 
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Milo, Alba milo, feterita, and Manchu kaoliang have average yields 
ranging from about 20 to 22 bushels in the 7-year period and from 
about 21 to 23 bushels in the 9-year period. These four varieties 
may be said to tie for second place in grain production. There is 
little choice between them except when their combined grain andg 
fodder value is considered. Manchu kaoliang has less fodder value 
than the milos or feterita because of its drier and more slender stems 
and scanty foliage. 

TaBLE XXXVIII.—Annuat and average acre yields of the best selections in all varieties 


and groups of grain sorghums grown at the Amarillo Cereal Field Station in most or 
all of the nine years from 1908 to 1916, inclusive. 


[In thé statement of yields per acre the bushel is rated at 60 pounds for kafirs and at 58 pounds for all 
other sorghums. } 


Annual and average acre yields (bushels). 


Group and C. T. | 


variety- No. é 7 years,|9 years, 
1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 |1910 to0|1908 to - 
1916. | 1916. 
Milo-durra: 
Hoss 223 Hees UGE EES |) SHEET |e GRR Osa 2 Ry 6 4es Cela cland 22.9 
Do 232 | 30.4 3.6 9.8} 30:1 | 33:0 O:| 105% | 6050 sO Ces 20.5 
Do 234 | 43.2 G13 |) SI BEES} || BBE 2) Ol 4582) Se58n6 G29 P2252 DOT 
Dwarf 
milo 149 42.6 12.4 20.8 36.8 11853: 0 30.0 74.1 7.6 26.1 26. 4 
Do Sey Sih is |) TRE STS Is BYGee ll BxE OF SOLO 70. 8 OU | 222 Di 
DOLE SOOKE aes | eee 20.0 Sie 34.6 0 16. 2 68. 3 8.6 264210. a 
Alba milo. Sb one ee ee leeceeee AGSONesSie5i | 1588 OF elteas | 5 OES A Sie 20 RSH ere 
Feterita .- 182 40.2 O53 A 31.9 24.5 0 18.5 52.1 14.5 P23 22.8 
White 
durra -.-.- Ste 35N7, USC 2 JOO |) Piisekel | WER Os) 22545 |e S6s9) AnD elie8 18.7 
Durra-kafir 
hybrids: 
Black 
glumed.| 198-7-3 | 41.0 2.8 9-1 | 30:2 3.0 0} 16.2] 34.5 (a2nleeldes 16.0 
Do... .|198-15-3 27.4 7.8 5. 4 39.9 4.1 0 20. 7 24.5 2.4 13.9 14.7 
White 
glumed.' 198-7-3 | 41.0 Ta S| PAL PAA i AS} 9 6.0 Oo S1SaSuie 2851 Be IS 7 16,3 
Do. 198-15-3 27.4 7.8 16.0 34.1 11.6 0 14.8 17.9 1a WEE 7 14.6 
Do. 240 Bf 4.2 17.0 46.1 -d.0 0 8.6 29.3 320 15.6 16.6 
Do. 240-6 35.7 4.2 17.0 30.3} 11.5 0 19.3 Sone 3.0 | 16:8 17.5 
afir: 
Blackhull CANAD 2 3.5 TROL 2655, “lf 0] 14.0] 640 0 15.7 il7e83 
Dore SBD I BYGO!|| 10) 7 4.8] 20.6 4.6 Oi ales |) “O27 0 14.9 16.9 
Do. 337 | 38.3 7.7 Shor}, Pale 4.7 0 9.3 | 64.0 0 14.6 16.5 
Sunrise A Dee ane 10.8 UaBa) Ale! 8.0 0} 10.4) 56.0 ee tel hia Wes ais 
D.aw n 
(dwarf). 340 | 29.0] 14.4 9.3} 34.9 9.6 Deli, Tee || G33 Salen ey 18.8 
White... .- BY (Val aeeseene| Sea cee 8.8 93%, Tf 13.5 0 14.3 37.3 4.0 ne Caisse a See 
Reds ss 34 | 36.4 4.0 BPH RS 77 3.0 On 13534 4483 0 12.1 13.9 
Do BIR On lah Saas Meee ee Uy || SERB Th On 1558 1k 570 0 1625 nee 
New ...... SIG Sssseee 4.3 0 40.0 4.7 OD et 227026650 0 a PA eas 
Do S14 eee 9.6 Bell Pd) ahh 0 6.0 | 46.7 0 IGG) Paes 5- 
Kaoliang: 
Mukden.. AGO wes ee TPR one! aE 8.4 QO; 149] 13.8 S541 Mi Sao 
Barchet. - 310} 43.1 9.4 SHO qe eUs I de bel 0 6.2] 45.8 34m anoso 18.0 
Manchu. . TAL BBEAby TEAL ye Oi Pb Syl The) is 0} 20.0] 46.6 6.6 | 19.9 21,2 
Shantung~ 2935 eoasO S35) 6.6 | 27.6 na? 0} 12.41] 38.6 1 Eee Fe heen S382 14.4 
Parker... ADA S| ie Ske oer ae 14° 2)| 2850) )- 2535 0} 20.7) 389 Bos} 2 1Ss6h see 


The best varieties in the kafir group take third place in grain pro- 
duction under Panhandle conditions. Dawn (dwarf) kafir and 
Sunrise kafir lead with average yields of 17.9 and 17.5 bushels, respec- 
tively, in the 7-year period. Dawn kafir, with an average acre yield of 
18.8 bushels in the 9-year period, leads by more than 1 bushel over 
its nearest competitor. The kafirs have a higher value as combined 
grain and fodder crops than any other grain sorghums. In actual 
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farm value, therefore, Dawn kafir and Sunrise kafir should be given 
second place, taking precedence over milo and feterita. Figure 13 
shows graphically the annual and average yields of Blackhull kafir, 
Dawn kafir, and Red kafir in the 9-year period from 1908 to 1916, 
‘inclusive, at Amarillo, Tex. 


— ane eee : 


Fic. 13.—Diagram showing the annual and average acre yields, in 60-pound bushels, of Blackhull kafir, 
Dawn (dwarf) kafir, and Red kafir at the Amarillo Cereal Field Station during the 9-year period 
from 1908 to 1916, inclusive, 


CONCLUSIONS. 


The data presented in this bulletin warrant the following con- 
clusions: eon 

(1) Many varieties produce well in favorable seasons. Only well- 
adapted varieties produce well in the less favorable and unfavorable 
seasons, which comprise about three-quarters of the total number. 

(2) Karliness is the most important single factor in the varietal 
adaptation of grain-sorghum crops to the conditions obtaining in 
the high plains of the Texas Panhandle. 

(3) Dwarfness is the next most important factor in the adaptation 
of these crops. ; 3 

(4) The combination of earliness and dwarfness is extremely 
efficient in insuring adaptation to environmental conditions which 
include frequent periods of drought. 

(5) Dwarf milo, Dawn (dwarf) Kafir, and Sunrise (early) kafir are 
shown to be well-adapted varieties. 

(6) Dwarf milo and Dawn kafir are meeting with wide approval 
on the farms of the high, dry plains. 

(7) Germination and stand are governed largely by local con- 
ditions at sowing time. 

(8) Tillering, or the production of suckers, is a varietal or group 
character to some extent. In part it is correlated with stand and 
seasonal conditions. : 

(9) The production of erect heads is largely a group or varietal 
character, but is influenced by the same factors as tillering. 


THE PRESIDENT TO THE FARMERS OF AMERICA. 
[Extracts from President Wilson’s message to the Farmers’ Conference at Urbana, IIl., Jan. 31, 1918.] @ 


“The forces that fight for freedom, the freedom of men all over the world as well 
as our own, depend upon usin an extraordinary and unexpected degree for sustenance, 
for the supply of the materials by which men are to live and to fight, and it will be our 
glory when the war is over that we have supplied those materials and supplied them 
abundantly, and it will be all the more glory because in supplying them we have 
made our supreme effort and sacrifice. 

“Tn the field of agriculture we have agencies aa instrumentalities, fortunately, 
such as no other government in the world can show. The Department of Agriculture 
is undoubtedly the greatest practical and scientific agricultural organization in the 
world. Its total agua budget of $45,009,000 has been increased during the last 
four years more than 72 percent. It hasa staff of 18.000, including a large number of 
highly trained experts, and alongside of it stand the unique land-grant colleges, which 
are without example elsewhere, and the 69 State and Federal experiment stations: 
These colleges and experiment stations have a total endowment of plant and equip- 
ment of $172,000,000 and an income of more than $35.000,000, with 10,271 teachers. a 
resident student body of 125,000, and a vast additional number receiving instruction 
at their homes. County agents, joint officers of the Department of Agriculture and 
of the colleges, are everywhere cooperating with the farmers and assisting them. The 
number of extension workers under the Smith-Lever Act and under the recent emerg- 
‘ency legislation has grown to 5,500 men and women working regularly in the various 
communities and taking to the farmer the latest scientific and practical information. 
Alongside these great public agencies stand the very effective voluntary organizations 
among the farmers themselves which are more and more learning the best methods of 
cooperation and the best methods of putting to practical use the assistance derived 
from governmental sources. The banking legislation of the last two or three years 
has given the farmers access to the great lendable capital of the country, and it has 
become the duty both of the men in charge of the Federal-reserve banking system 
and of the farm-loan banking system to see to it that the farmers obtain the credit, 
both short term and long term, to which they are entitled not only, but which it is 
imperatively necessary should be extended to them if the present tasks of the country 
are to be adequately performed. Both by direct purchase of nitrates and by the 
establishment of plants to produce nitrates, the Government is doing its utmost to 
assist in the problem of fertilization. The Department of Agriculture and other 
agencies are actively assisting the farmers to locate, safeguard, and secure at cost an 
adequate supply of sound seed. 

“The farmers of this country are as efficient as any other farmers in the world. 
They do not produce more per acre than the farmers in Europe. It is not necessary 
that they should do so. It would perhaps be bad economy for them to attempt it. 
But they do produce by two to three or four times more per man, per unit of labor 
and capital, than the farmers of any European country. They are more alert and 
use more labor-saving devices than any other farmersin the world. And their response 
to the demands of the present emergency has been in every way remarkable. Last 
spring [1917] their planting exceeded by 12,000,000 acres the largest planting of any 
previous year, and the yields from the creps were record-breaking yields. In the 
fall of 1917 a wheat acreage of 42,170,000 was planted, which was 1,000,000 larger 
than for any preceding year, 3.000.000 greater than the next largest, and 7,000,000 
greater than the preceding five-year average. 
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“But I ought to say to you that it is not only necessary that these achievements 
should be repeated, but that they should be exceeded. I know what this advice 
involves. It involves not only labor, but sacrifice, the painstaking application of 
every bit of scientific knowledge and every tested practice that is available. It 
means the utmost economy, even to the point where the pinch comes. It means 
the kind of concentration and self-sacrifice which is involved in the field of battle 
‘itself, where the object always looms greater than the individual. And yet the 
Government will help and help in every way that is possible. 

‘“‘Tt was farmers from whom came the first shots at Lexington, that set aflame the 
Revolution that made America free. I hope and believe that the farmers of America 
will willingly and conspicuously stand by to win this war also. The toil, the intelli- 
gence, the energy, the foresight, the self-sacrifice, and devotion of the farmers of 
America will, I believe, bring to a triumphant conclusion this great last war for the 
emancipation of men from the control of arbitrary government and the selfishness 
of class legislation and control, and then, when the end has come, we may look each 
other in the face and be glad that we are Americans and have had the privilege to 
play such a part.”’ 
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